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[OFFICIAL NOTIOE.] 
July Meeting, Society of Gas Lighting. 
onccnialliabiiilaes 
OFFICE OF THE SECRETARY, July 3, 1896. 
The July meeting of the Society of Gas Lighting will be held in 
Manhattan Beach Hotel, Manhattan Beach, Coney Island, at 3 P.M. of 
the 9th inst. Frep. 8S. Benson, Secretary. 








[OFFICIAL NOTICE. j 
Fourth Annual Meeting, Pacific Coast Gas Association. 





OFFICE OF THE SECRETARY, 
OaKLAND, CAL., June 10, 1896. 

The fourth annual meeting of the Pacific Coast Gas Association will 

be held at the office of the San Francisco Gas Light Company, corner 

of First and Natoma ‘streets, San Francisco, Cal., July 21st and 22d 








1896. The headquarters will be in Parlor ‘‘C,” Palace Hotel. The 
Secretary will be in attendance at headquarters from 10 a.m., Monday, 
July 20th. The sessions will be convened at 10.30 a.M. and 2P.mM. The 
following papers will be read : 


‘*The Economy of Coals,” by Mr. John L. Howard, San Francisco, 
Cal. 

“‘The Relative Position of Consolidated Gas and Electric Light 
Plants,” by Mr. M. C. Osborn, Santa Cruz, Cal. 

‘** Oil Tar and its Uses,” by Mr. J. B. Grimwood, San Francisco, Cal. 

‘*Telescoping a Single Lift Holder while in Use,” by Mr. J. L. Fogg, 
San Francisco, Cal: . 

‘* Gas Stoves,’ by Mr. D. Decker, Fresno, Cal. 

‘** Municipal Ownership,” by Mr. John A. Britton, Oakland, Cal. 

‘*Evolution of a Gas Meter,” by Mr. Chas. H. Dickey, Baltimore, 
Md. 

‘* Wrinkles,” edited by Mr. T. R. Parker, Napa, Cal. 

‘* Experiences,” edited by Mr. John Clement, Red Bluff, Cal. 

‘** Question Box.” 


In addition to the papers mentioned, there will be an exhibition of 
acetylene gas and of the Roentgen rays during the progress of the meet- 
ing. 

A meeting of the Board of Directors will be held at headquarters, 
Monday, July 20th, at 8 p.m. The annual banquet will be held in the 
Palace Hotel, at 8 p.M., of Wednesday, July 22d. Thursday, July 23d, 
will be devoted to the social part of the meeting, which is to consist of 
an excursion over the electric scenic road now being built to the summit 
of Mount Tamalpais. The Question Box is now ready for such ques- 
tions as members may choose to propound. 

JOHN A. Britton, Secretary. 








BRIEFLY TOLD. 

Our SIXTY FIFTH VoLUME.—With this issue our sixty-fifth volume 
is started on its way, under circumstances and conditions that are satis- 
factory and stimulating. In the first place, despite the turmoil which 
exists in the ordinary commercial world over the attempts of possibly 
well meaning, but certainly misguided agitators to substitute a fallacy 
for a fact in respect of the monetary standard of the country, we have 
the'satisfaction of knowing that the gas business to-day stands on a 
firmer footing than it ever had. Cold figures, well conned, show that 
the increase in sendout is now at the normal that existed prior to the 
falling off of 1893, and that the increase is not an ephemeral one we 
think is proven by the knowledge that the growth is not confined io 
any special section—all districts reporting advances, although the high- 
est percentages are reported from Eastern territory. The record re- 
specting plant enlargement and main extension is exceptionally inter- 
esting, in that the scope which it embraces or environs virtually in- 
cludes every State ; nor do these works betterments relate to the plants 
of the larger Companies alone. On the contrary, the preponderance of 
improvement really appears to concern the average size or even the 
smaller Companies, which is the best of stimulating testimony that gas 
is to remain the light of the masses. So we say our sixty-fifth volume 
opens under satisfactory and stimulating conditions, for as the state of 
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the gas business is, so is our temper and so is our hope. Meanwhile, we 
have only to say that we shall walk in the path over which we trav- 
elled for many years in safety, doing our best in all honesty and sin- 
cerity to serve the interests of the industry, the continued stability of 
which we never for a moment doubted, and never for a moment failed 
to uphold. 


FigLp’s ANALYSIS FOR 1895.—Mr. John W. Field, the accomplished 
statistician whose annual compilation and ‘‘ analysis of the accounts of 
the principal gas undertakings in England, Scotland and Ireland” is 
awaited by English gas men with quite as much eagerness as the aver- 
age magazine reader awaits the publication in book form of a serial sto- 
ry of more than average merit, is early in the field this season with his 
records for 1895. When we have said that the book now before us is as 
accurate as all of its 26 predecessors (the current volume is the 27th), 
and that no detail has been omitted that should have been included, the 
whole story is told. A notable feature of the tables, which, however, 
can only be sifted out by quite a nice bit of calculation, is the important 
growth in the London district of the use of water gas for enriching 
purposes. The ‘‘Analysis” teems with figures eloquent of the vastness 
of the gas industry of Great Britain. 








*THE Story oF a PrecE oF CoaL.”’—This is the title of the latest 
volume issued by Messrs. D. Appleton & Co., of this city, in their 
‘* Library of Useful Stories,” the book being virtually an adaptation 
for the American market of its English predecessor, which is charge- 
able to the pen of Edward A. Martin, F.G.S., of Thornton Heath. The 
author treats his theme in a manner calculated to appeal rather to the 
thought of the average reader than to the study of the professional man 
or to the analyzing of a student; but while he confines himself to the 
coal itself, instead of detailing what comes of and by its working, he 
has put together in clever shape much that is worthy. Not so, how- 
ever, is his sixth chapter, which is devoted to the telling of ‘‘ How Gas 
is Made,” etc. In this section of his story Mr. Martin is well astray ; 
for he declares that, referring to the carbonizing of coal as the first step 
in gas making, the ‘‘ retorts are huge cast iron vessels,’’ etc. Still, as it 
is a popular “‘story,” it matters little to the public whether the retorts 
are of iron or of clay, since their interest in gas is usually confined to a 
certain knowledge that their meter is fast—of meters Mr. Martin luckily 
says nothing. He is also widely astray in his reference to the danger, 
on sanitary account, of the presence of gas works in thickly populated 
districts ; for although he mentions the harmfulness of the odors which 
arise from and about the purifying rooms of gas works, he has never a 
word about the numbers of parents escorting their children suffering 
from whooping cough, who frequently visit the ‘‘ dangerous” purify- 
ing room on days when the boxes are being cleared of the foul material 
—when the odors certainly should be at their strongest. On the whole, 
however, Mr. Martin’s story is well worth reading. 
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Cedar Rapids is in Line. 


CrepaR Rapips Gas LIGHT CoMPANY, 
CEDAR Rapips, Iowa, June 30th, 1896. 

To the Editor AMERICAN Gas LIGHT JOURNAL: The City Council of 
Cedar Rapids recently passed an ordinance extending the franchise of 
the Gas Light Company for 20 years, and fixing the price at $1.80 per 
1,000 cubic feet, with a discount, if paid’ on or before the 10th of the 
month, of 20 cents for light. and 45 cents for fuel, or for fuel and light 
through the same meter—the latter discount being given only when 
1,000 cubic feet or over are used per month. The Gas Company has 
accepted this ordinance, and the new rates go into effect to-morrow. 
It is a reduction of about 10 per cent from the old rates. One-half mile 
of 6-inch cast iron main will be laid to replace smaller sizes, and about 
two miles of extensions of 3-inch main are now. being made. The in- 
crease of business during the past year, from Welsbach lights and gas 
stoves, has been so satisfactory that the Company has leased a fine 
room on the first floor (also basement, for shop) of the new Cedar Rap- 
ids Savings Bank Building, adjoining the Post Office and Government 
Building on Third street. This is a modern office building, is fireproof 
and centrally located. This room will be used for the display of gas 
stoves and Welsbach goods, as well as for office purposes. The Com- 
pany looks for a very noticeable increase in sales, at $1.35 net for fuel, 
and a large extra force is now at work running services and setting 
stoves. Yours truly, Gero. F, Gooprow, Supt, 





Explosive Mixtures of Combustible Gases with Air, and 
Methods for Detecting and Measuring Minute and Dan- 
gerous Proportions of such Gases. 

[A lecture by Pror. Frank CLOWEs, etoile 33d Annual General 

Meeting of the Incorporated Gas Institute. ] 


Explosion of Combustible Gases.—Every combustible gas, when it 
is burnt in air, develops a certain amount of heat, and yields certain 
gaseous or vaporous products. The gas can only burn as air is sup- 
plied to it. Hence, if the gas is kindled at the mouth of a vessel, it will 
burn only where it comes into contact with the air. If, however, the 
gas has been mingled with air before being kindled, it may be enabled 
to burn rapidly throughout its mass, without obtaining a supply of air 
from outside. 

When a mixture of combustible gas and air burns rapidly through- 
out its mass, the heat developed is stored for a time in the products. 
These products become increased in volume by the heat, and occupy a 
volume considerably larger than that of the original mixture of gas and 
air. Hencethe kindling of such a mixturein the open gives a large flare, 
while in a confined space it produces pressure, and possibly explosion. 

Those gases which create the highest temperature by their combustion 
will produce the greatest pressure or explosive effect when they are 
burnt in a state of mixture with air. One gas at least adds to the ex- 
plosive effect produced by its combustion, that due to heat created by 
the decomposition which accompanies its combustion. This gas—acet- 
ylene—is therefore competent to produce unusually powerful explosive 
results. 

It is noteworthy, and is easily demonstrated by experiment, that. the 
cool products of explosive combustion of a mixture of coal gas and air 
occupy less space than the mixture did before its combustion. In the 
case of coal gas, the volume of the cool products is little more than 


three-quarters that of the original explosive mixture. This contraction- 


of volume of the products in cooling is largely due to the steam which 
has been formed during the combustion condensing to water. Such a 
contraction occurs in the case of every combustible gas containing hy- 
drogen as a constituent ; and it is therefore a very general result. 

Explosive Limits of Combustible Gases.—The proportion in which 
air is mingled with the combustible gas has very considerable effect 
upon the explosive nature of the mixture. When the gas is present in 
a certain proportion in the air, the explosive effect produced by kin- 
dling the mixture is a maximum. The explosive effect is lessened when 
this proportion of gas is either increased or diminished ; and when the 
proportion of gas is increased or decreased to a certain extent or limit, 
the mixture cannot be kindled and burnt explosively. 

The lecturer mentioned the upper and lower limits for certain impor- 
tant combustible gases. The lowest and highest percentages of each 
gas which were explosive in air were stated, as they had been fixed by 


~| his own experiments. The experiments were made with mixtures in 


varying proportions of each combustible gas with air. A flame was 
brought into contact with each mixture, sometimes above’ and some- 
times below ; and it was noted whether the mixture burnt back inde- 
pendently of the external air. For each combustible gas there was 
thus obtained a lower percentage, below which the mixture would not 
burn independently, and a higher percentage, above which the mixture 
burnt only when it was supplied with more air. The limiting percent- 
ages were as follows: For methane or marsh gas, 5 and 13 ; for hydro- 
gen, 5 and 72; for carbon monoxide, 13 and 75 ; for ethylene, 4 and 22; 
for water gas, 9 and 55; for coal gas, 5 and 28; and for acetylene, 3 
and 81. It was also proved that many mixtures which were outside, 
but close to the above limits, and which could not be fired from above, 
could be fired from below. Hence it is inferred— 


1. That the limiting explosive mixtures for different combustible 
gases vary widely in composition. 

2. That methane shows the narrowest limits and hydrogen the widest 
limits. 

3. That the risk of a mixture being fired explosively increases with 

_ the different gases in the following order: Methane, ethylene, 

coal gas, water gas, carbon monoxide, hydrogen. 

4, That the risk of explosion occurring is greater when the mixture 
is kindled from below than when it is kindled from above. 


In the case of mixtures of Nottingham coal gas with air, which are 
exposed to contact with a flame applied beneath, explosive firing begins 
when 5 per cent. of gas is present ; it reaches a calculated maximum 
with 14 per cent. of gas ; and explosive firing ceases when 28 per cent. 
of gas is in the air. If, however, the kindling flame is applied beneath 
the mixture, explosive firing does not commence until 9 per cent, of gas 
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is present, and it ceases with 22 per cent. The coal gas used in these ex- 
periments was the Nottingham town supply. An analysis made by the 
lecturer at the time of its use showed that the gas contained the follow- 
ing percentages of its constituents : 


‘Composition of Nottingham Coal Gas. 


Olefine hydrocarbons...................00-- 5.3 
Ee eed sev bee's tke dakecbbeea oes 0.2 
SINTTGT OUSi nines Cade avecwecthgesdew wos 5.5 
SES .b.k cbhim sd bint be sopecceden “cae oes 48.2 
SEE MI cds cos aiccscuss kuvspagevic 6.6 
Methane or marsh gas.............0-2se002: 34.2 


The water gas was found to have the following percentage composi- 
tion : 
Composition of Water Gas. 


WR Ai direatedss  . bic case; Vea basoce 49.6 
Re IEEE 2) oinic ccc kc ccdowbosevrcce 40.8 
es. aed cree Dlasls ee c 2.6 
MINS 050 CSONd oe eccecceeipbbeceersees 7.0 


This liability of mixtures of combustible gas with air to explode when 
they are kindled, constitutes a danger which is familiar to those who 
have to deal with coal gas and with the different forms of gaseous fuel. 
In order to guard against danger, it becomes necessary to watch care- 
fully for escapes of such combustible gases into air spaces which are 
more or less confined, and especially to guard against all risks of such 
mixtures being kindled. 

Poisonous Constituent in Coal Gas, Gaseous Fuel, and in the Pro- 
ducts of their Incomplete Combustion.—But there is another danger 
besides the explosive foree attendant on the burning of such mixtures. 
If the gases contain carbon as a constituent—as all ordinary illuminat- 
ing and heating gases do—there is a possibility of the products of com- 
bustion or of explosion being rendered poisonous by the presence in 
them of carbonic oxide gas. This danger arises only when the combus- 
tion of the gas has been incomplete. Incompleteness of combustion 
may arise from deficiency of air or from contact of the flame with 
chilling or cooling surfaces. The consideration of danger from poison- 
ing by breathing air containing carbonic oxide arises, however, not 
only in connection with the products of incomplete combustion of these 
gases, but also in connection with the gases themselves before they are 
burnt. 

Water gas is highly poisonous when breathed ; it contains as much 
as 40 per cent. of carbonic oxide. Producer gas, Dowson gas and 
other gaseous fuels contain somewhat less of this poisonous gas; but 
even coal gas, with about 6 per cent. of carbonic oxide, is poisonous, 
and becomes still more so when it has been enriched by the use of 
water gas. 

Detection and Measurement of Carbonic Oxide.—Air may accord- 
ingly become poisonous by the escape into it of illuminating or of 
heating gas. Many of these gases possess no characteristic smell ; and 
their presence in the air would therefore not be evident to the senses. 
It is even stated that coal gas, which is usually readily detected by its 
smell, may be deodorized by its passage through certain kinds of soil, 
and might therefore be present in the air unperceived. Under these 
circumstances it often becomes necessary to be able to test for the 
presence of these gases in the air. A test for inflammable gases gene- 
rally will be subsequently described. This test detects even the minute 
proportion of carbonic oxide in air which gives rise to danger ; but it 
does not serve to discriminate between the different kinds of com- 
bustible gas, many of which are not at all poisonous. 

Dr. J. S. Haldane has, however, furnished a means of testing air for 
carbonic oxide, which is of easy application. With a little care it 
serves also to measure the proportion of carbonic oxide present in the 
air. It depends upon the fact that blood diluted with one hundred 
times its volume of water changes color from pale-brown to pink 
when it is shaken with air containing carbonic oxide. So small a 
quantity as 0.1 per cent. of carbonic oxide in the air may be detected 
and measured by properly applying this test. The full particulars 
of this method, and of the means of detecting inflammable gas, will be 
found in a book by the lecturer on ‘‘The Detection and Measurement 
of Inflammable Gas and Vapor in the Air,’”’ which is now in course of 
preparation by Messrs. Crosby Lockwood & Son. _ 

Dr. Haldane finds that the presence of 2 per cent. of carbonic oxide 
in the air renders such air very poisonous, and rapidly fatal when it is 
breathed. The presence of even 0.2 per cent. produces symptoms of. 
poisoning, and may, under certain conditions, prove fatal. Hence ex- 
treme care is necessary to avoid breathing, even for a short time, air 
mixed with much gas containing carbonic oxide, Dr, Haldane fur- 


nishes a ready means of obtaining a warning of danger arising from 
this source, when it is necessary to enter air which may have been 
poisoned by carbonic oxide. He suggests carrying a mouse in an open 
wire cage. The mouse is rendered prostrate and helpless by breathing 
air containing carbonic oxide in about one-twentieth the time required 
to affect a man. If, therefore, the mouse is seen to be affected warn- 
ing is given in time to beat a retreat. 

Hydrogen Flame-Cap Test for Combustible Gas.—Since coal gas or 
gaseous fuel is poisonous, and may be explosive when it is mingled 
with air, it is well to be able to detect its presence in air by an in- 
fallible test, and to measure, if necessary, the proportion which is 
present. If coal gas is smelt no certain knowledge of the proportion 
present can be formed. Most of the heating gases, apparently in- 
cluding coal gas under certain conditions, are free from smell. These 
could not even be detected, far less measured, by the senses. 
Accordingly, a means of detecting and measuring firedamp, which 
was perfected by the lecturer some years since, has been adapted to 
the detection and measurement of lighting or heating gas in the air. 
This method is intended to take the place of certain tests depending 
upon physical and electrical principles. The physical methods depend 
on diffusion and on sound. They are untrustworthy, because their in- 
dications are disturbed, and even destroyed or reversed, by the presence 
of non-combustible carbonic acid, and by changes of pressure and of 
temperature in the air. The electrical methods are complicated, and 
are not usually applicable on the spot. 

The flame-cap test has been made by various kinds of test flames. It 
is quickly and easily carried out on the spot where the test is required 
to be made ; and, in its best form, it is delicate and trustworthy. The 
flames used for the purpose have been at various times those of a com- 
mon candle, a small oil lamp, and an alcohol lamp. Lately the lec- 
turer has rendered possible the use of a hydrogen flame ; and the test 
thus carried out is of admirable delicacy and accuracy. The flame cap 
test detects and measures proportions of combustible gas in the air 
which are too small to be detectable by kindling when a flame is ap- 
plied. 

When a flame is introduced into air which contains a proportion of 
combustible gas below the lower explosive limit, the gas burns as a pale 
halo or ‘‘flame-cap” above the flame. The burning of the cap is main- 
tained by the heat of the flame. This flame cap is so pale that it is only 
seen in almost complete darkness. Hence it is not visible if the flame 
itself is bright and luminous ; and it is not visible in daylight. The 
hydrogen flame presents the advantage over all other test flames that it 
gives no light, and does not interfere with the perception of the flame- 
cap. Itis also very hot, and therefore produces larger flame-caps than 
any other flame ; and it possesses great power of resisting extinction by 
carbonic acid and by air movements. It is, further, easily adjustable 
with precision to a set or standard height. This adjustment is of the 
greatest importance, because the flame-cap height is constant for the 
same proportion of gas if the test flame is always of precisely the same 
size. The cap height varies, however, with the varying height of the 
flame, and to a far greater extent than the flame itself does. 

With a test flame which is always set to an invariable height, it is 
therefore possible, not only to testfor the presence of combustible gas, 
but also to ascertain the percentage of inflammable gas which is present, 
by simply measuring the height of the flame-cap. Further, since the 
height of the flame-cap steadily rises as the proportion of gas in the air 
increases, it is possible to supply a scale which gives for each height of 
the flame-cap the corresponding percentage of gas present in the air, as 
is shown in the following table : 

Corresponding Height of Cap in Inches. 





Percentage of With i—- Hydrogen With Small Hydrogen 
Coal Gas In Air. Flame. Flame. 
0.25 0.63 « 
0.50 0.74 
1.00 1.00 
2.00 1.62 rr 
3.00 2.40 0.46 
4.00 1.20 
5.00 2.40 


The flame-cap makes its appearance over the hydrogen flame when 
0.1 of 1 per cent., or 1-1000th of inflammable gas is present in the air ; 
and therefore the test is a very delicate one. The cap is seen, and its 
height may be measured until the proportion of gas in the air reaches 
5 per cent.—that is, until an explosive mixture is reached. An explos- 
ive mixture at once extinguishes the hydrogen test flame ; and the 
presence of an explosive mixture is also detected by the fact that it kin- 
dles and burns. Hence the standard hydrogen flame at once indicates 
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Fig. 3.—The Clowes-Redwood Portable Testing Apparatus, 
(Total weight, 11 Ibs.) 








whethér a mixture is explosive ; and if the mixture is not explosive, it 
detects the presence of the combustible gas down to 1-1000th of the mix- 
ture. It further detects and measures any percentages of gas between 
0.1 and 5. 

Apparatus for the Application of the Hydrogen Flame-Cap Test. 
—The difficulty of supplying hydrogen gas for this test has been over- 
come by employing the gas compressed in steel cylinders, from which 
it is allowed to escape by means ofan easily adjustable valve. In the 
early application of the test, the hydrogen flame was always burnt 
within a miner’s safety lamp. The lamp could be introduced into an 
atmosphere which had to be tested for inflammable gas, without incur- 
ring any risk of firing or exploding any gas which might be present. 

The testing lamp, in its most portable form, has a small light pocket 
cylinder attached to it. The supply of compressed hydrogen gas con- 
tained in this cylinder can maintain the standard hydrogen flame in 
the lamp burning continuously for more than two hours. The hydro- 
gen passes from the cylinder through a copper tube trayersing the oil 
vessel of the lamp; and it is kindled by the oil flame of the lamp, which 
is then extinguished by the “ pricker,” in the usual way. The hydro- 
gen flame is set to standard height against a scale, and the height of the 

















Fig. 2.—The Redwood Gas Testing Apparatus. 


STANDARD HYDROGEN FLAMES AND CAPS, WITH 
PERCENTAGES OF GOAL-GAS INDICATED. 
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Spc 7 st 
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ial NA Top of Jet 
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“Percentages of Coal-Gas wundicated by flame -cap 


heghts over the reduced ovl-flame 


flame-cap is noted also against this scale. The gas cylinder is easily 
detachable from the lamp, and ¢an be carried in the pocket. When it 
is attached to the lamp it serves as a convenient handle. A larger 
cylinder of gas may be carried slung from the shoulder, and may be 
connected by a flexible tube with the lamp. Larger cylinders still, 
which are not portable, may be used for stationary tests. They can 
maintain the test-flame for several weeks at a time. The hydrogen 
safety lamp was designed for detecting and measuring firedamp in the 
atmosphere of coal mines ; but it serves equally well to test for and 
measure coal gas in air. 

Mr. Boverton Redwood required an apparatus to test air for petroleum 
vapor in spaces which could not be safely entered, on account of the 
effect produced by breathing the vapor. He accordingly devised, in 
conjunction with the lecturer, an apparatus for collecting a sample of 
the air under pressure. This is seen on the left of the illustration, Fig. 
2. This vessel may be connected with an apparatus shown in the cen- 
ter, in which a standard hydrogen flame is burnt; the hydrogen gas 
being supplied from a cylinder on the right. By this means a sample 
of air may be collected from any desired space, and may then be tested 
by means of the hydrogen flame for petroleum vapor. The amount of 
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such vapor which is present in the air can also be measured by the 
height of the flame- cap. 
The hydrogen flame testing apparatus has recently been made in a 


very convenient and portable form. [See Fig. 3.] The collecting ves- 
sel is dispensed with, and the air is pumped direct from the space to be 
tested, over the test flame, by means of a valved india rubber ball, con 

nected by a rubber tube below to the air space, and by a rubber tube 
above to the hydrogen flame apparatus. In order to make the appara- 
tus more portable, the small pocket hydrogen cylinder is used, and the 
apparatus is mounted on a light camera tripod stand. The testing ap- 
paratus and the head are covered with a black cloth while the cap is 
being observed, precisely as is done in using a photographic camera. 
By a simple device, the standard flame may be adjusted to two differ- 
ent heights ; and thus the whole range of coal gas testing from 0.25 to 
5 per cent. may be rapidly carried out—the cap height measurements 
being converted into percentages of gas by reference to the scale al- 
r-ady referred to. 

This form of apparatus has proved most convenient and trustworthy 
in practice. It has at present been mainly used for testing electric cul- 
verts and street boxes for coal gas, but it is evidently applicable to test- 
ing for coal gas or for other inflammable gas or vapor in the air under 
any conditions. 

For the perfecting of the details of all these forms of testing appara- 
tus, acknowledgment is due to Messrs. W. J. Fraser & Co., of 98 Com- 
mercial street East, London, who are the sole makers and licensees of 
the apparatus in this country. Further details of the forms of testing 
apparatus are obtainable from Messrs. Fraser, or from their agents, the 
Gas Lighting Improvement Company, 18 Devonshire street, E.C. 

A full and detailed description of these different forms of testing ap- 
paratus, with illustrations, will shortly appear in the lecturer’s book 
on *‘ The Detection and Measurement of Inflammable Gas and Vapor 
in the Air,” which is nearly ready for issue by Messrs. Crosby Lock- 
wood & Son, who have courteously allowed the use of the block of the 
scale showing standard hydrogen flames and caps, with the percent- 
ages of coal gas indicated. 


Discuasion. 


The President said they had all listened with great interest to the lec- 
ture, and he had no doubt the gas industry would derive considerable 
advantage from the use of the ingenious apparatus that Professor 
Clowes had devised. me 

Mr. J. Stelfox (Belfast) proposed a hearty vote of thanks to Professor 
Clowes for the very able and lucid manner in which he had brought 
before the meeting a most interesting and important subject. Even if 
his position admitted of his introducing any debatable matter, motives 
of principle would make him hesitate to do so; but he might say they 
did not believe them to be guilty of quite so much iniquity in having 
carbureted water gas as appeared by the proportion of carbonic oxide 
shown in the table. That, however, was a matter which would vary 
with the amount of oil used. So much had been said as to the danger 
of water gas, that they looked very seriously on anything in the nature 
of what they called ‘‘ gassing.” Formerly, if a man inhaled coal gas, 
they used to give him a bottle of porter or soda water, and lay him on 
his back. Sometimes he was sick, but they never apprehended any 
danger. More recently, as an additional precaution, they had provided 
an oxygen bottle, but it had only been used once. They had had three 
cases where men had inhaled water gas, in two of which it arose en- 
tirely from want of due caution, and one only was serious and had to 
be treated medically. In one case, a man working on the top of a 
scrubber got himself twice ‘‘ gassed,” but he went in the third time, 
after he had revived somewhat on the outer balustrade. He was able 
to walk down the spiral steps 65 feet to the ground, and then succumb- 
ed. The second case was that of a fitter who went to drill a hole in a 
pipe through which carbureted water gas was passing, and allowed the 
issuing gas to strike full in his face. He also took a good dose. But 
there was nothing serious ; and, after walking him about a little while, 
he recovered. The third case, which happened quite recently, was the 
only one in which no blame attached to the man. A slight leak de- 
veloped in a purifier, where this man was working for some hours. He 
made no complaint, except of a little headache, all the morning ; but 
about an hour and a quarter after dinner, he began to feel giddy and 
faint. He had, perhaps, a little physical weakness, which laid him 
open to the influence of the gas. It was now suggested that, in ad- 
dition to an oxygen bottle, a small colony of mice should be kept on 
hand. Butit occurred to him that something might depend on con- 
stitution, and he should hardly like to depend too much on the mouse. 
Possibly, if it were a delicate man and an able-bodied mouse, the former 








might suffer more than the latter. He was sure they would all agree 
in according to Professor Clowes a cordial vote of thanks. 

Mr. C. Stafford Ellery (Bath) seconded the motion, and desired to 
thank Professor Clowes especially for the very complete way in which 
he had illustrated his lecture by experiments. He hoped that, useful 
as the apparatus he had shown might be, none of them would have 
frequent occasion to use it. 

The motion having been carried unanimously, 

Professor Clowes, in reply, said a large portion of the thanks was 
due to Mr. Davenport, who had so ably assisted him in the experiments. 
He thought Mr. Stelfox had slightly mistaken what he had said about 
water gas. The analysis he had shown was that of American car- 
bureted water gas, not coal gas enriched with water gas. 

Mr. Stelfox said they made water gas from coke, with from 28 to 32 
per cent. of carbonic oxide. 

Professor Clowes said the figures he had given were American, and 
were, he believed, generally accepted. Of course, if the water gas 
were at all impure, the proportion both of hydrogen and carbonic 
oxide, would fall in proportion. He did not think there was any dan- 
ger to be apprehended from a mouse having a healthier constitution 
than a man; but there was another point upon which he at first had 
some qualms, and that was the Anti-Vivisection Act, under which any 
experiments on live animals were forbidden except to persons holding 
a license. It was pointed out, however, by Dr. Haldane, that the mouse 
suffered no pain during the proceedings, and therefore the Act did not 
apply. 








Letting Gas Apparatus on Hire. 
ncaa 
[A paper read by Mr. N. H. Humpurys, of Salisbury, before the 33d 
Annual General Meeting of the Incorporated Gas Institute. ] 

The adoption of the plan, in one form or another, of assisting the 
consumption of gas by letting out appliances on hire is now becoming 
so common among gas companies thata few considerations suggested 
by some years’ experience may not be out of place. It became the usual 
thing, so far as gas meters are concerned, at a very early stage in the 
history of our industry. Consumers objected to pay down a cash price 
of some pounds for an article that was of no director evident service to 
them ; and, on the other hand, the vendors of gas discovered the de- 
sirability of keeping the control of the meter in their own hands. But 
with one or two notable exceptions the hiring business stopped at this 
point for many years ; and it is only within comparatively recent times 
that it has been extended to take in gas stoves, and sometimes other 
appliances. It is to this class of business that the following remarks 
are intended to apply ; the meter business being a special branch that 
requires to be dealt with in a special way, as, for obvious reasons, the 
meter cannot be classed with gas consuming apparatus, though some of 
our customers might think it would be rightly placed. 

The hiring department is not entered upon as a direct source of profit, 
like the utilization of residuals or the crushing of coke. I question 
whether in any case a fair balaneing up of income and expenditure 
over a period of several years’ working would show a resulton the right 
side. Nor would it be wise to look to the hiring department for a sub- 
stantial contribution towards the balance available for profit. The 
chief object in view is something beyond placing out as much appara- 
tus as people will take. It is the securing of a particularly profitable 
line of business—such as summer or day consumption—which enables 
an increased annual output to be met without a proportionate addition 
to the capital account. Practical experience has shown that this is only 
one of many advantages that are secured ; and hence the popularity of 
the hiring system. The manager of the gas works is brought into 
closer touch with his customers, and enabled to acquaint himself with 
their views and requirements in a way that would not otherwise be 
practicable. If judiciously worked its introduction will be accepted as 
an act of grace on the part of the gas company, and as evidence of a 
desire to meet the needs of the customers, even if some trouble and ex- 
pense is necessary to doso. It encourages a good feeling all round, 
and shows that the sellers of gas have a soul that rises to higher things 
than the mere pocketing of as much of the customer’s cash as the Act 
of Parliament will allow them to take. The better feeling that now 
exists towards gas companies, as compared with the popular opinions of 
15 or 20 years ago, may be partly credited to the introduction of the 
hiring system. So this plan may be regarded as an advertising line 
that no undertaking desirous of keeping abreast with the times, and 
making the best of its resources, can afford to ignore. 

Another benefit that has followed the introduction of the hiring sys- 
tem is the active enterprise that it has been the means of promoting 
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amongst manufacturers of gas appliances, which has told in favor of 
the consumer as well as of the seller of gas. The possibility of obtain- 
ing large orders from gas companies has furnished an inducement that 
is not supplied by the ordinary wholesale and retail trade; and the 
makers have received every encouragement to turn out a well made, 
strong and efficient article. The gas companies, knowing the respon- 
sibili y they are undertaking, are keener and more judicious pur- 
chasers than the average householder. Handsome outlines, elegant 
ornamentation and other attractions of a shallow nature that are good 
enough to draw an ordinary purchaser, have had to give way to some- 
thing of a more substantial character. An American gas engineer 
lately complained that the public did not value efficiency, and would 
not give even a shilling more for a better made article that would be 
more durable and use proportionately less gas. But makers have 
appreciated the fact that the goods required for hire must be strongly 
made, simple and easily keptin order, and not wasteful or extravagant 
in the matter of gas consumption. The result is that no one need hang 
back from the hiring business on the ground that suitable apparatus 
cannot be obtained, for there are several well known makers whose 
goods can be relied upon to give satisfaction, and to last, under reason- 
able working, long enough to pay for themselves. 

As in the case of advertising, it is possible to be so niggardly in the 
matter of hiring that the anticipated benefits, if realized at all, are only 
partly gained, and, on the other hand, to be so prodigal that the outlay 
is two or three times as much as is necessary. In most districts its in- 
troduction will be well received and promptly accorded a genervus 
patronage. This apparent success may Le the means of laying a foun- 
dation for future trouble ; and in forcing the capabilities of the avail- 
able staff, in order to meet all demands promptly, mistakes may be 
committed that are not so easily rectified. Everybody concerned must 
keep prominently before them the fact that something more than the 
mere establishment of a large hiring trade is in view, and that the free 
and easy distribution of apparatus to all who apply for it is a very 
costly way of securing the desired results. An insurance company 
that accepted every proposal received, without inquiry, would soon ex- 
perience heavy loss ; and while a proposal to hire a stove is scarcely 
such a serious matter as an insurance policy, still it is worth while to 
take some trouble in considering each application on its own merits. 
In fact, I question whether it would not be a good plan to keep a regu- 
lar form for signature, in which a reasonably steady and regular use of 
the appliance is made one of the conditions of hiring. For two things 
soon become evident—first, that many customers do not object to hire 
an appliance at a small rent simply to be kept in readiness for emer- 
gencies ; and, secondly, that the hiring system is popular among those 
long-winded customers who suffer from a chronic tendency towards 
the arrears list. Therefore, it is well to have a distinct understanding 
from the first that there is no obligation to let on hire, and that a cus- 
tomer has no legal right to call at the gas works and demand apparatus 
on hire on the same terms as he can call for a supply of gas; but rath- 
er that each application will be fairly considered on its own merits, 
and accepted or declined as may appear desirable. In any case, it is 
well to make a rule that apparatus should not be hired to parties who 
are habitually behindhand in their payments. 

It is especially at exhibitions that the necessity for these precautions 
arises. The salesmen are rightly anxious to place as many goods as 
possible ; and some difficulty will arise if they are allowed a free hand 
in the matter of pledging the gas company’s credit by the indiscrimin- 
ate acceptance of all and every application for hire. Let them sell 
freely, by all means, on cash terms; and let them receive as many pro- 
posals for hire as they can get. But it must be understood that the 
gas company’s officers will subsequently investigate each case. If the 
salesman does happen once in a way to waste half an hour’s eloquence 
on a countryman who has casually dropped in because he is on a visit 
to town and wants to see everything, but who has never resided within 
ten miles of a gas works in his life, the company suffer no harm. But 
the case is different if a simple-minded person is persuaded to take an 
unsuitable or excessively large appliance that will use more gas than 
he can conveniently pay for; or if a valuable article is intrusted to a 
party of shady credentials, or who is frequently traveling or away 
from home. If the company are in the happy position of being able to 
afford to be liberal, surely it is worth while to take care that their fav- 
ors are bestowed where they will be appreciated, rather than to follow 
a ‘‘rough and tumble” system of serving all alike. They must keep 
a free hand. Sometimes it is necessary to decline hiring altogether ; 
and in other cases special concessions can be made with advantage. 

It is well to recognize at the outset that the investment in ap- 
paratus for hire is subject to special risks. Ample allowance must be 





made for wear and tear, as people do not look after hired goods as they 
do after their own property, though cases of wilful or reckless injury 
are quite exceptional. The chief danger to be guarded against is the 
accumulation of useless and idle stock, or of goods that are out of fav- 
or as being old fashioned. The consumers strongly appreciate the fact 
that hired apparatus can be sent back at any time. The numerous 
improvements that have followed each other during recent years have 
increased the difficulties in this respect. With the new enameled cook- 
ing stoves on view, it is a bad job for anyone who has a large stock of 
second-hand sheet iron cookers on hand. Deceases and changes of res- 
idence result in stoves being returned, so the possibility of accumulat- 
ing stock is an ever present danger. It is not safe to supply anything 
of a special character on hire ; but only such appliances as are in gen- 
eral demand in the district. The variety of apparatus, and the number 
of sizes of each variety kept for hire, should be carefully limited ac- 
cording to the magnitude and class of business done. A very small 
undertaking should not hire out more than a few medium sized stoves, 
and for districts of anything under 1,000 consumers it is a good rule to 
keep to one make of stove or gas fire, and to have special terms for 
either very large or very small sizes. In our large towns, where stoves 
are let out by the thousand, these considerations do not apply; and 
other questions come in. 

In any case the hiring department should be under competent super- 


vision ; and when the number of appliances let out begins to be count-. 


ed by the hundred, it requires more care than the manager of the gas 
works, with his numerous other responsibilities, is able to bestow. It 
is not sufficient to serve out the apparatus and leave the customer to do 
what he likes with it, trusting him to complain if anything is wrong; 
but the apparatus should be inspected at periodical intervals varying 
from a month to two years, according to circumstances. In practice, 
the gas company are responsible for the fixing and proper action of the 


apparatus, as well as for maintaining the same in an effective state. ~ 


Gas fires or gas cooking stoves do not cause much trouble; but with 
some classes of apparatus—such as high power lamps—regular atten- 
tion is required. The hiring department, therefore, means an import- 
ant addition to the responsibilities, and calls for additional storerooms, 
workshops, and a staff capable of executing ordinary repairs, in addi- 
tion to being able to fix the apparatus promptly and efficiently, and to 
advise consumers generally. 

I prefer to include the cost of fixing as a part of the investment, and 
in ordinary instances relieve the customer of all trouble and expense 
as regards fixing. But in particular cases, where a long length of pipe 
is required, or where gas is not already laid on, and will not be used 
for anything else, a special charge is made. For hiring purposes the 
cost of the stove must, therefore, be regarded as including the neces- 
sary pipe, fitttings, and labor for fixing them ; and the cost, of course, 
governs the charge for hire. If a customer wishes an appliance put in 
a place where it will be ineffective or a cause of nuisance, it is better to 
refuse to fix it, at the risk of losing his order. Every piece of appar- 
atus that is acting efficiently is an advertisement in itself; and the 
same applies also to every defect or failure. Appliances for hire can 
scarcely be ranked as permanent capital, though there is no objection to 
areasonable proportion of their cost being charged to capital. They may 
be classed in the same position as tools or retorts, which are replaced 
at the cost of the revenue when obsolete or worn out; but I prefer to 
regard them as floating capital, by keeping them in the stock aecount. 
On one side we have the first cost of new appliances, including fittings 
and accessories, if provided, and the cost of renewals, maintenance, 
etc., and, on the other, the receipts for rents. Receipts for stoves sold, 
or special charges for fitting, are deducted from the cost of new appli- 
ances. The results of a year’s working then come out in the form 
shown, as follows. (See next page.) 

In any case it is desirable to make a separate account of the expendi- 
ture on the hiring department, both for additions and for current ex- 
penses, so that at any time its position can be reviewed, and the hiring 
charges rearranged if necessary. 

Taking the actual expenditure on goods for hire, inclusive of labor 
and material for fixing, a reasonable rental for a gas company to 
charge is 10 to 12 per cent. for cooking stoves, 15 to 20 per cent. for 
heating stoves, and 20 per cent. for high power lamps. Heating stoves 
should be charged at a higher rate than cooking stoves, because they 
are only used intermittently, during the winter months, and therefore 
do not represent a specially remunerative class of business; and high 
power lamps need more frequent attention in the way of maintenance 
than stoves. 

At these rates, the hiring department will be about self-supporting, 
without allowing interest on the capital invested. But special circum. 
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stances may arise—as when the manufacturing and distributing plant 
is in excess as compared with the actual business done—which render 
it advisable to make some reduction on the above rates, in order to push 
business in particular lines. On this point, however, no general prin- 
ciples can be laid down. I do not believe in short-period hiring, ex 

cept at special and directly remunerative rates ; but I make it clear 
that the object is to obtain, not temporary sales, but a solid and perma- 
nent business. So no appliance is let for less than 12 months at ordi- 
nary rates, though special arrangements may be entered into for short 
periods. There is occasionally a disposition to ‘‘try on” for cooking 
stoves in the summer only, and for heating stoves in the winter; but 
anything of this sort is decidedly opposed. The amount due for rent is 
made up to each quarter day, and charged with the gas. 

At Salisbury there is now the following apparatus out on hire: 262 
cooking stoves, 7 boilers, 26 gas fires, 170 high power lamps—total, 465. 
The cost of these, including fixing and every expense, was $13,500 ; and 
the annual cost for repairs and renewals $500 to $600. The receipts for 
rents are $1,175 per annum. Of the expenditure, $5,000 has been 
placed to permanent capital, and the balance stands in the stock 
account, and at present amounts to $2,000 or so. Nearly half the total 
cost has therefore been paid off, andthe greater part of this repayment 
has come from the rents received. Therefore, after paying all main- 
tenance expenses, a balance of over $500, or, say, 7 per cent. on our 
actual capital concerned, remains. I propose to apply this to the ex- 
tinction of the stock account, and after this is done shall consider that 
it may legitimately be appropriated as profit. Though we have a large 
investment for our district of 1,600 customers, it is now self-supporting, 
while the additional summer and other consumption is a useful help 
towards the prosperity and security of the business. I should like, in 
conclusion, to mention that the hiring system was introduced in Salis- 
bury by the late Mr. Thomas Hardick nearly 30 years ago. 








The Popularization of Gas. 
a eentliaianes 
[A paper read by Mr. A. DouGALL, of Tunbridge Wells, befure the 33d 
Annual General Meeting of the Incorporated Gas Institute. } 


The subject which I am to bring before the Institute cannot lay claim 
to scientific interest, or novelty of any kind ; but I trust it may give 
rise to a discussion which will be both interesting and profitable to the 
members generally. The popularization of gas is a comprehensive sub- 
ject, but it is my intention to confine my remarks to that part of it re- 
lating to the coin meter system, which has not yet been brought before 
this Institute in the form of a paper. By this system we are introduced 
to a new class ef consumers who were, by the force of circumstances, 
unable to.avail themselves of the advantages of gas under the old 
dispensation. The restrictions placed upon the supply of gas by requir- 
ing deposits, payment for services, meters and fittings, together with 
the prospect of a quarterly account, formed obstacles not to be over- 
come by the artisan and working class population. The invention of 
the coin meter at a time when gas was brought into keen competition 
with cheap oil on the one hand and electricity on the other, was hailed 
as the solution of a problem which had long exercised the attention of 
gasengineers. The readiness on the part of gas companies and gas 
committees to adopt the new meter stimulated inventive genius, and 
there are now many coin meters of a reliable nature. 

. When it was first proposed to introduce the new system into Tun- 
bridge Wells, it was thought that there was little scope for it in a resi- 
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dential town, and that it ‘was more likely to suceeed in industrial places 
with thickly populated districts. On examination, however, it was 
found that the houses where gas was used were fewer in number than 
those where other illuminants were employed. In the year 1891, out of 
5,300 inhabited houses, 2,925 were without gas. With these facts before 
them, the Tunbridge Wells Gas Company decided to give the system a 
trial, and agreed to fit up, free of cost, houses where the annual rental 
does not exceed $100 and the distance from the mains is not beyond 50 
feet. Under this arrangement, the Company lay the necessary service 
pipe, fix a coin meter, and run supplies to four different places ; pro- 
viding one telescope pendant, two brackets and a small boiling ring or 
cooking stove. | 

The work of fitting up the houses was let to a thoroughly reliable 
contractor, with whom the following agreement was made : 


Arrangement for Fitting up Small Houses, the Rentalof which does 
not Exceed $100 per Annum, under the Coin Meter System. 


The Company will lay service, fix meter and supply pendants, brack- 
ets, boiling stoves, tube backs, wood blocks, nose pieces, burners, flexi- 
ble tube, composition pipe, hooks and other fittings required. 

The contractor will provide all tools, nails, screws, solder and other 
materials necessary for connecting up outlet of meter and running sup- 
ply to four separate places in each house. He will also cut away, and 
afterwards make good, all needful plaster, woodwork, brickwork, paint 
and paper, and complete the work to the satisfaction of the Gas Com- 
pany’s inspector. He shall be paid the sum of $2 for each house so fit- 
ted up, or such a sum as may be agreed upon when the full amount of 
work, as above stated, is not carried out. 

He shall also be paid 50 cents as commission for each new consumer 
obtained by him, for which he shall obtain the signature of the land- 
lord to the printed ‘‘ form of consent” provided by the Company, in- 
quire into the respectability of the applicant, and report all orders and 
information to the Gas Company’s offices. 

The local directory was brought into requisition, and all houses not 
already supplied with gas were marked. A handbill announcing the 
new departure was left at each of these houses, and a few days after- 
wards the contractor called and explained more fully the working of 
the system. After this the applications came in so quickly that it was 
difficult to execute the orders as promptly as the clients wished. The 
demand for coin meters all over the country taxed to the utmost the re- 
sources of the manufacturers ; and, even if desired, it would have been 
impossible to obtain from any one maker a regular supply in anything 
like reasonable time. A plan, however, was adopted of dividing the 
town into districts—a different make of meter being used in each ; and 
in this way the difficulty of obtaining the requisite number was over- 
come. In the event of any complaint being made, this plan has the 
further advantage of enabling the inspector to tell, without reference 
to his book, the maker of the meter in fault. 

In very few instances has the introduction of this system necessitated 
the laying of new mains. Asa rule, a pipe supplying public lamps 
and occasional consumers in the ordinary way, and large enough for 
the fresh demand, was already there ; so that in our case the expendi- 
ture under this head was small.” New services, however, have been re- 
quired ; and to supply the 1,600 consumers under the new system, over 
8 miles of wrought iron tubing have been laid, or about 28 feet per con- 
sumer. Remembering how quickly this tubing oxidizes in some earths, 
the cost of renewing must be taken into account, for although it may 
be said that the length of the service to these consumers is not greater 
than that to ordinary ones, yet it must be remembered that the quantity 
of gas used by them is only small, and that the proportionate cost to 
the Company is therefore much more. Defective services have much to 
answer for in increasing the leakage account; and where this system is 
extensively adopted there must be more loss from this source in the fu- 
ture. In Tunbridge Wells the average consumption is 60,863 cubic feet 
per ordinary consumer, and 9,918 cubic feet per consumer under the 
new system. Reckoning the length of service pipe in both cases to be 
the same, the loss by leakage would be increased from the source indi- 
cated. 

The fixing of the meter in a place convenient to the gas company, 
and at the same time acceptable to the fastidious tastes of our new con- 
sumers, is not always an easy matter. In the majority of cases the 
front room is selec ed, as being the most convenient place to run the 
service to; but where part of the house is sub-let, and the meter is 
under the control of one of the occupants only, difficulties arise. The 
jlodger may go out and lock up the room containing the meter, and 
thus prevent the tenant putting in his coin in the event of that opera- 
tion being necessary. Though it may be easier, in the first instance, 
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to put the meter in the front room, it is advisable, for the satisfactory 
working afterwards, to fix it in a place where it can be readily got at 
by all concerned. 

From the meter, composition pipe was at first used entirely for 
piping the houses; but its liability to sag, and the risk of leakage 
by nails being driven into the pipe, led to the use of a combination 
of iron and composition, iron being used under the floors and com- 
position on the walls. The fittings supplied to such consumers should 
be strong and good; the annoyance and expense occasioned by cheap 
fittings should be guarded against. When a company undertakes the 
oversight of such a large number of the consumers’ internal fittings 
the importance of securing, in the first instance, strong and well-made 
ones must be apparent to all. Money laid out-in this direction is well 
spent. To many gas companies this new departure will entail an 
extra staff of men to attend to the appliances on hire. A periodical in- 
spection of these must be made to insure satisfaction, and fittings must 
often be brought to the workshop to be overhauled and put in order. 
Burners, which have so much to answer for in the wasting of gas, 
must be renewed from time to time, and some cheap form of governor 
burner should be supplied. 

As far as lighting is concerned these consumers would not be worth 
securing, their requirements in this direction being so limited. The 
convenience of gas as a heating and cooking agent is, however, highly 
appreciated by the working classes, and it is because of this that th 
new departure can be made remunerative. The readiness and facility 
with which a supply of hot water can be obtained by means of the boil. 
ing ring make it a great boon to such people, and I believe it was main], 
on account of this that the coin-meter system found favor in its ear]) 
days, and has since grown to be so popular with the class for whos: 
benefit it was conceived. We do not, however, stop at the boiling 
ring, but lend, free of charge, cooking stoves, tailors’ irons, etc., t 
those consuming under this system, looking to the increased con 
sumption of gas for a return on the additional outlay. Of the 1,60 
consumers with coin meters 882 have cooking stoves, and I belie 
in the near future a much greater number will be supplied with thes: 
stoves. It encourages a day consumption which we are all anxious to 
cultivate. 

Gas compares very favorably with coal bought in small quantities, es- 
pecially when it is directly under the control of those paying for it, and 
not subject to the wastefulness of servants. Much ignorance prevails 
with regard to the use of gas cooking stoves, and the gas exhibitions 
which are now so common in our towns do not reach a large section of 
those who specially need instruction. They will not attend demonstra 
tions of cookery, which are often beyond them, and we have, there- 
fore, decided to give homely lessons in cookery by gas in various 
parts of our district. These will be given, not by a professional cook, 
but by the wife of a working man, who is well upin the subject and 
possesses a natural aptitude for imparting to others what she herself 
knows. It is intended to engage a room, and invite those in the neigh. 
borhood to attend these lessons in a homely ‘way. By such means 
practical knowledge will be spread amongst a class who, by reason of 
the exigencies of their position, cannot otherwise obtain it. 

I believe that the time has arrived when purveyors of gas should un- 
dertake gas fitting in all its branches. Ironmongers nowadays, anxious 
to keep abreast of the times, are too ready to recommend their cus- 
tomers to have their houses wired for the electric light, rather than 
piped for gas, and it behooves us to look after our own interests in this 
matter. Where there is a staff competent to deal with the fittings of 
prepayment consumers the work of fitting up other houses under the 
ordinary system could be managed without much addition to that 
department. 

There is in Tunbridge Wells a considerable number cf houses of a 
rental of from $100 to $175 a year that are not fitted for gas; and it has 
been decided to extend the benefit of the system to these, substituting, 
if desired, a 25-cent coin meter. The expense of fitting these larger 
houses is greater, but the consumption is sure to be more, and in that 
way the additional expenditure will be justified. I am unable to give 
at present any reliable figures with regard to these larger houses, but 
I feel sure the application of the system to such is a step in the right 
direction. 

When the popularity of the coin-meter system is thoroughly es- 
tablished in a town it is well to announce to architects and builders 
that the gas company are prepared to lay the pipes for gas to be sup- 
plied under the coin-meter system in cottages during erection. Some 
landlords object to have their property pulled about by the laying of 
the necessary pipes, and, in the case of new cottages, it certainly is 
mutually advantageous to have the pipes put in before they are 





finished. Gas is so popular with the working classes that there is 
little fear of the tenant not requiring it. 

It is advisable to make monthly collections by intelligent collectors, 
competent to give advice in simple cases. The company will thus be 
in frequent touch with the consumers, their requirements can be 
promptly attended to and more general satisfaction given. One of the 
difficulties inseparable from the coin meter is the discrepancy that is 
often found between the registration of the meter and the money found 
in the box. Ido not refer to flagrant cases, where it is apparent that 
something is wrong, but to the small amounts of ‘‘shorts” and 
‘*overs.”? When a few coppers are short it is impossible to convince 
the consumer that such is the case, and still more impossible is it to 
get him to pay the deficiency. The loss of confidence caused by press- 
ing for payment is not to be compensated for by the recovery of these 
small sums, which only amount to about 1 per cent. on the prepay- 
ment rental, or, say, one cent per thousand cubic feet. It is better to 
write off these deficiencies each year, and regard them as expenses in- 
cidental to the system. To provide against loss in this way it is a 
good plan to set the meter rather under the quantity allowed for two 
cents, and when there is anything over to return it at the end of each 
quarter. There is obviously no difficulty in dealing with an excess; 
but it is not so easy to recover a few cents that may be short. Various 
means of collecting the coppers are adopted, according to the amount 
to be dealt with. Our collectors have a strong lad with a bag, and in 
this way they manage very well. Tricycles and carts are used for 
such purposes, and no doubt, where the amounts are large, some such 
arrangement is necessary. It is rather a troublesome matter to dispose 
of these coppers. Some companies get their bankers to accept them for 
a consideration, but we find the tradesmen are glad to have them. 

The cost of fitting these houses, including service and meter, has 
been $19.06, and when a cooker was supplied, $29.06, making an 
average of $24.06, while the cost of connecting an ordinary 3-light con- 
sumer is about $10. From this source, therefore, there is an extra 
capital expenditure of $14.06, but inasmuch as this new business is ob- 
tained without an additional expenditure for mains I think we might 
set the saving effected in this way against the extra expenditure indi- 
cated. If that be so then there is no interest on extra capital employed 
to take into account. It will only be necessary to allow for wear and 
tear of meter and fittings, extra cost of collection and attention to 
meters, etc., to put these consumers on the same basis as ordinary 
ones. 

Now, judging from the reports which have appeared from time to 
time in the Journal of Gas Lighting, the consumption of gas by these 
consumers varies very much in different towns. The extra price 
charged to cover the expense of fittings is also a variable amount, and 
one which must be regulated principally by the average quantity used 
per consumer. The question naturally arises, ‘‘ What is a fair price?” 
Take the case of Tunbridge Wells, where the cost and consumption are 


as follows : 
Cost, Including Meter Average 
Pipes, Fittings, Boiler Ring, Consumption. 








Service and Labor. Cubic Feet. 
Without cooker.......... $19 06 6,189 
With cooker, ......ccccess 29 06 13,648 
pe $24 06 9,918 


The price to the ordinary consumer is 75 cents per 1,000 cubic feet, 
and we give these consumers 21 cubic feet for 2 cents, which is about 23 
cents more per 1,000 cubic feet. Now, 9,918 at 23 cents = $2.37, which 
may be hypothetically distributed as follows : 


OO IE onc <theeeaan cede Vers sive ares $1 87 
Extra collection and attention to meters, etc. 50 
¢ $2 37 


This I consider is a fair amount to cover the extra expenditure. 

These prepayment consumers are specially satisfactory from a gas 
manager's point of view, as they take their supply uniformly through- 
out the year. This will be seen from the following figures : 


1865. Ordinary Prepayment Consumption. 
uarter Consumption. (1,090 Consumers. 
nding. Cubic Feet. Cubic Feet. 
BE inca Wenvivnsan 59,477,300 2,261,600 
Pain tan. oxi 27,541,000 2,111,000 
September........... 27,921,100 3,451,000 
December........... 53,349,000 2,993,000 


Taking this new business as a whole, it is remunerative from the 
first, and that is more than can be said of every new undertaking. 
The quantity of gas used varies very much, as will be seen from the 











July 6, 1896 


American Gas Zight Fournal. 


9 








following table, which gives separately the consumption by those who 
have cookers and those who have not : 


With Cookers. Without Cookers. 


No. of Houses. Cu. Ft. No. of Houses. Cu. Ft. 
2 with consumption under 3,000 9 with consumption under 1,000 
pag o ** 4,000 30‘ ** 2,000 
te a ** 5,000 ena 7 ** 3.000 
Aes es ** 6,000 =" . ‘** 4,000 
aes , ** 7,000 —— ** 5,000 
ee ™ ** 8,000 es ™ ** 6,000 
 * x ** 9,000 54“ = ‘* 7,000 
14 ‘* ™ ** 10,000 -— _ ** 8,000 
15 * i ** 11,000 42 * ¥ ** 9,000 
_ ' ** 12,000 41 ‘ . ** 10,000 
Sieg ” ** 13,000 37S = ** 11,000 
_ a ** 14,000 23S ™ ** 12,000 
* si ** 15,000 | ™ ** 13,000 
Jee = ** 16,000 @™ ™" ** 14,000 
* a ** 17,000 a ” ‘* 15,000 
ee (4 ** 18,000 _. ™ ** 16,0C0 
_ eee xs ‘* 19,000 _ dere * ** 17,000 
eu ” ** 20,000 ie . ** 18,000 
_ ale ' ** 21,000 a ‘i ‘* 19,000 
3 ¢ “ “* 99 000 4“ “ © 20,000 
ies ¥ ‘* 23,000 i . “* 22,000 
lia 7 ** 24,000 } ** 24,000 
ee = ** 25,000 ce x ** 25,000 
| ee - ** 26,000 
as " ** 27,000 
- * = ** 28,000 
1“ “ © 99 000 
1“ “ 31.000 
.* " ** 32,000 
a." “i, ** 33,000 
ae is ** 35,000 
Sah * ** 43,000 
| ““ 66 64,000 

225 541 


These consumers have been burning gas during the whole year. 


It is evident, from the above figures, that many of those who have 
cookers are not making much use of them. I am disposed to put this 
down, in most cases, to ignorance as to the proper management of the 
stoves, and would recommend district lessons in cookery to be given in 
the way I have already indicated, taking special care to secure the at- 
tendance of those who are most in need of such instruction. When 
stoves are lent free of charge, there are many ready to apply for them ; 
but, with the first difficulty, they lose heart, and will not persevere, 
but simply go back to their old way of working. It will pay to take 
some trouble at first to instruct such people, for if once they get into 
the way of properly managing the stove, they will never return to the 
coal fire. Gas companies and corporations must, however, in many 
cases, do more than simply fit up a cooking stove free of charge. An 
artizan will sometimes pay as much as 14 cents or 16 cents a week for 
wood for his kitchen range, and surely if he can save that, and the 
trouble of lighting a fire as well, he will, in the summer months at all 
events, find the gas cooker a great boon. 

Until lately we have had one agreement for the landlord and another 
for the tenant ; but now we have adopted a combined agreement which 
is more simple, and which provides for a change of tenant without re- 
quiring a new form. A similar form is used by several companies. 


APPENDIX.—Agreement for Supply of Gas and Hire of Fittings 
under the Prepayment System. 


To the Tunbridge Wells Gas Company : 


ee Cae ee ey ee ee eee Ea ee ee 
being the owner of the dwelling house known as No.................. 
bE ERA oid Si oeiciscon ds Tunbridge Wells, of which.... ......... 


is the tenant, do hereby authorize the servants of the Tunbridge Wells 
Gas Company, with the consent of the tenant, to enter and fix therein 
the automatic prepayment gas meter, pipes, stoves and other fittings 
mentioned in the schedule hereto, and likewise at any time thereafter 
to enter to add to, repair, renew, or remove the same, the Company 
bearing the sole cost thereof, and making good any damage done to the 
premises in the course of fixing or removal ; and I hereby acknowledge 
that the said gas meter, pipes, stoves and fittings are the property of the 
said Gas Company, and that the same shall not at any time during my 





ownership of the house be liable to distraint for any rent due from the 

present or any future tenant of the said dwelling house. 

DR Chie ss cic cei day of 

RR Oa ain 4d i Pitre enol sin 0s coc ncdasineadeeccWedetesesc« 

the tenant, hereby agree as follows: 

1. That I will consume the gas of the above Company and pay for 
the same and for the hire and maintenance of the said gas meter, 
pipes, stoves and fittings at the current rate charged by the Com- 
pany, by depositing money in the automatic prepayment meter 
provided by the Company. 

2. That I will give the Company immediate notice of any defect in 
the said gas meter, pipes, stoves or fittings ; and I undertake that 
the said gas meter, pipes, stoves and fittings shall not be sold, re- 
moved, or damaged (fair wear and tear excepted) during my 
occupation of the said dwelling house. : 

3. That in case of any defect in the automatic arrangement of the 
meter permitting more gas to pass than is accounted for by the 
number of pennies found in the box, I hereby agree, on demand 
being made, to pay for such additional quantity of gas as may be 
registered on the index of the meter. 

4, That the servants of the Company may enter at all reasonable 
times to collect the money, or to inspect, repair or renew the said 
gas meter, pipes, stoves or fittings. 

. That should I wish to cease consuming the gas of the said Com- 
pany at the above premises, I hereby agree to give the Company 
seven days’ notice in writing of my intention so to do. 

6. That should the Company desire to cease the supply of gas to me, 
or to remove any gas meter, pipes, stoves or fittings, forany other 
reason than that of improper use or fraud, they shall be at liberty 
to doso on giving me seven days’ notice, in writing, of such their 
intention so todo; and the servants of the Company shall at any 
time thereafter, during my occupation of the said premises, be at 
liberty to enter to inspect, repair, renew, or remove the said gas 
meter, pipes, stoves or fittings. 

errr Te ee ee 


ee 


oi | 


Schedule. 
Automatic prepayment gas meter No...... 
Main cock and connections. 
Pendant. 
Brackets. 
Burners. 
Cooking stove. 
Boiling stove. 
Feet of connecting tube. 
Feet of compo. pipe with blocks and all connections. 








Some Central Station Economies. 
a ee 

At the convention of the Canadian Electrical Association Mr. R. G. 
Gossler, in the course of a paper on the above-named subject pointed 
out the necessity of having reliable records setting forth the details of 
the operation. These are of special value in cases of reconstruction, 
The paper is based upon the reconstruction of. a particular plant. In 
connection with a pole catalogue, giving the number and location of 
each pole, circuit maps were arranged, which consisted of diagrams 
for each circuit, showing the streets upon which the circuit ran, and 
the size and length of each section of wire or wires. 

At the same time these records were being made out transformer 
charts were prepared, which consisted of maps for different sections of 
the city covered by the different circuits. On these maps each trans- 
former was located by a small square stamped on the map, and within 
this square was written the name of the customer being served from 
this transformer, the number of lamps installed, the revenue per year, 
the revenue per lamp per year, the estimated number of hours burned 
per lamp per year, and the probable number of lamps burning at any 
onetime. There is also indicated on these charts the size and length 
of secondary wires from the transformer to the customer’s cut-out. All 
this information was found necessary for the proper ‘“‘bunching”’ of 
customers on the transformers and for the loading of the transformer. 

Wherever possible secondary systems were established, to which 
several transformers were connected in parallel, in which case the 
size of the secondary mains between the transformers was such that the 
drop in these mains was small compared to the drop in the trans- 
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formers themselves. In this way the transformers were made to 
share, more or less, the load equally between them. When a sec- 
ondary system of distribution was not economical, single transformers 
were located. In determining whether a customer was to be included 
in a bunch of customers, all of whom were to be fed from one trans- 
former, or whether it was more economical to place a separate trans- 
former, it was necessary to make an approximate estimate of the cost 
of locating the transformer for each case. When the interest on the 
cost of placing a separate transformer plus the cost of maintenance of 
the transformer was more than the interest on the cost of connecting 
a customer to a transformer feeding other customers, the connection 
in question was made to the transformer feeding the ‘‘ bunch.” 

The author stated that a guaranteed transformer leakage should be 
obtained from the manufacturers; substitute these guaranteed leak- 
ages for the different sizes of transformers in a table and a comparative 
statement of the annual cost of different makes of transformers can 
readily be made from which the most economical type for the local 
conditions can be determined. \ 

In connection with the above transformer construction, regulation 
and efficiency should be considered. 

There is but one course to follow if the station be loaded with un- 
necessary transformer leakage, and that is to replace, at the earliest 
possible moment, the old transformers by new transformers, using 
secondary systems where economical, and by this replacement cut 
down operating expenses and increase the station capacity. 

Lamps with long life are found to be inefficient; very efficient 
lamps are usually short lived. There is a point between these ex- 
tremes which makes a lamp suitable for electric lighting station use 
Using an efficient lamp increases the earning capacity of a plant and 
permits of using higher candle-power lamps with a proportionally 
less increase in cost. An increase in candle-power either by high 
candle-power incandescent lamps of high efficiency or small incan- 
descent arc lamps, seems to be the best way to meet competition from 
gas, either with the ordinary or the ‘‘ Auer” burner. 

It has been advocated by some, to meet this demand for more light, 
to run the lamps at a voltage above that for which they are rated, 
thereby running the lamps at a high efficiency. 

Conditions.—To determine what lamp is best suited for any electric 
lighting station it is necessary to know the cost of producing current 
per lamp-hour, and having established this for any special make of 
lamp the following formula will permit of a comparison of different 
makes of lamp and the determination of the best lamp for the con- 
ditions under which they are to run. In considering the cost of pro- 
duction per lamp-hour in connection with the lamp question the cost 
of service may be divided into three parts: 

A. That portion of the service per lamp hour that is practically 
not affected by the average efficiency and life of the lamps and such 
portion of the maintenance, operating and general expenses, as is 
practically not increased by increasing the current consumption per 
lamp-hour. 

B. The cost per lamp-hour, coal, water, interest and depreciation on 
the lines, dynamos, engines, etc., and such part of the expense of the 
service as increases proportionately to the amount of current served 
per lamp-hour and as the maximum station output. 

C. The cost of the lamp per lamp-hour, and the expenses per lamp- 
hour for replacing exhausted lamps. This is equal to the cost of one 
lamp, plus the cost of exchanging one exhausted lamp, divided by the 
average life of the lamp. 

Under the first division (A) should be included the cost of fuses, 
meters, transformers erected and secondary connections, line con- 
struction, maintenance, etc., and such proportion of the operating and 
general expenses as is not increased by increasing the current con- 
sumption per lamp-hour. 

Under (B) should be included that portion of the cost of service per 
lamp-hour exclusive of lamp renewals that increases proportionately 
to the current consumed per lamp-hour. 

These divisions of cost should be so made that the sum of A, Band 
C will represent the total cost of service per lamp-hour, the values of 
A, B and C representing the above divisions of cost having once been 
established for a lamp of any given efficiency and average life for any 
particular lighting station the cost of service per lamp-hour for this 
same station with any other lamp which has a current consumption 
different from the current consumption of the first lamp, and having 
an average life of ‘‘ Y” hours, would be A + XB + C= the cost of 
service per lamp-hour, ‘‘ X” representing the proportion between the 
current consumption of the lamps being compared, and ‘‘C” being 
the cost of one of the new lamps, plus the cost of replacing one ex- 





hausted lamp, divided by ‘‘ Y,” the average hours of life of the new 
lamp. - 

This formula applies for comparing the cost of producing light with 
lamps having different costs, efficiency and average lamp-life, when 
they are to be burned in the same plant and under the same con- 
ditions of average lamp-hours burned per lamp installed, and the same 
maximum number of lamps burning for a given number of lamps 
wired. Value (B) in this formula includes the coal consumption and 
the materials, which practically vary proportionately to the watt-hours 
output required for providing the light. It also includes the interest 
and depreciation on the plant, which must be enlarged when the lamps 
consume large amounts of current, because the generating and sup- 
plying capacity of the plant must be proportionate to the maximum 
output called for by the lamps. In many plants the interest and 
depreciation account will form quite a considerable portion of the 
factor B, and as a large value to the factor B makes a showing against 
the high consumption of current per candle-power hour very bad, it 
would appear that any lamps installed that did not burn at the time 
of maximum current output from the station could be economically 
used of a poorer efficiency with longer life than lamps which do burn 
at time of maximum output, because any additional demand for cur- 
rent on a plant that is not a call for current at the time of maximum 
output does not require an increase of plant capacity. In estimating 
the best efficiency per candle-power hour, or per lamp-hour, for these 
lamps that do not burn at the time of maximum output, the cost of in- 
terest and depreciation entering into the factor Bin the formula (in 
fact all the costs that increase proportionately as the size of the plant 


required to serve the lights wired) should be excluded from the factor 
B. The result is that lamps that do not burn at the time of maximum 
output can be economically used of considerably lower efficiency than 
lamps that do burn at that time. 








Specifications for Structural Iron and Steel. 


—— a 


[By Mr. B. L. Worpkny, in the Wisconsin Engineer. | 


The preparation of specifications for structural iron and steel presents 
peculiar difficulties to an average man engaged in the general engineer 
ing practice, and the almost universal employment of these materials 
in work of all descriptions makes it an important part of the duties of 
every engineer. This, together with the fact that comparatively few 
outside of those connected with manufacturers of*structural steel and 
iron approach the subject with a thorough comprehension of what is 
required, is what has prompted this paper. It is hoped that the brief 
treatment here given may lead to a more complete study and conse- 
quently a better understanding of the nature of the subject by the 
readers of the Wisconsin Engineer. It 1s intended more especially for 
those whose experience is yet to be acquired. 

Specifications in general are intended to convey to the contractor a 
perfect understanding of the nature of the materials to be furnished 
and the work to be performed. Plans consisting of either general or 
detail drawings may be a necessary accompaniment, but it is the speci- 
fication which ranks first in importance. Part of the specification may 
and often does consist of figures showing sizes, etc., and notes of ex- 
planation on the drawings, but dependence on these alone will leave 
room for various interpretations and consequent conflicts of opinion 
between the engineer and the contractor. It is manifestly unfair to 
either that any doubt as to the scope or character of the work should 
exist. If the specification is loosely worded, the contractor in making 
his estimate interprets the various sections in such a manner as to 
cheapen the cost, enabling him to make a low bid and secure the work; 
while the engineer in charge may expect the best of everything and the 
endeavor to obtain it under a contract, made upon such a basis, will 
cause constant friction and endless worry. It is well to remember that 
good work can only be secured at a fair price and from responsible par- 
ties. A wide variation in the amounts for which various contractors | 
propose to do a certain piece of work, indicates either an incompetency 
on the part of the bidders or an incomplete specification, usually the 
latter. Experience teaches contractors that a loose or imperfect speci- 
fication means inexperience and ignorance on the part of those in 
charge of the work, and they realize that this causes unreasonableness 
with reference to unimportant though often expensive features, and 
knowing that the really important parts of the work will have to be 
taken care of in a proper manner whether required or not, reliable men 
bid high. This either rules them out of the competition or increases the 
expense of the work. Specifications should be as brief as possible ; le- 
gal verbiage is entirely out of place. The same point should not be 


covered twice, nor should two separate clauses occurring at different 
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places apply to the same thing. It should proceed from a general to a 
detail description, and above all should stop when the subject is cov- 
ered. Some specifications show on their face that this is not the case, 
the author having gone on adding clause after clause, only stopping 
when the date for awarding the contract arrives, after which the prac- 
tice is continued in verbal instructions. 

The young engineer upon commencing the practice of his profession 
will find a number of standard specifications for steel and iron. These 
standard specifications treat. of the chemical and physical characteris- 
tics of the material as well as the methods of working the same into 
such shape as to be available in the finished structure. Many of these 
are the result of a life of experience and research and their authors men 
of high standing. Owing to the recent extension of the use of these 
metals and the comparative lack of reliable tests both in the laboratory 
and the crucial test of actual use, these specifications may differ more 
or less on_ minor points. A careful comparison will, however, show 
that the essential features are in agreement. The exact chemical 
composition, elastic limit, ultimate strength and elongation required 
for the various classes of work, show but small variations in the differ- 
ent authorities. As these quantities are more or less dependent upon 
eich other, it is simply a question of what chemical composition and 
method of treatment will produce the required physical properties, and 
experience alone can demonstrate their exact relations. ~The various 
manufacturers in this country have agreed upon a specification cover- 
ing these points for the different kinds of material. Their plants are 
equipped for manufacturing in accordance with these rules, and they 
can produce material under them of reliable and uniform character. 

The foremost engineers in the country have been concerned in the 
determination of these formulz, and as experience and practice demon- 
strate that an improvement can be made, they will be modified. It is 
manifestly to the manufacturer’s interest to produce a thoroughly good 
article, and it would seem advisable, for young engineers at least, to place 
considerable reliance upon them—to take the material as it is manufac- 
tured and to use it to the best advantage. This insures a reasonable cost 
as well as a betterdelivery. It is sometimes the case that an engineer hav- 
ing charge of the construction of work where steel is employed, will 
specify a chemical composition almost, if not quite, impossible of produc- 
tion. The result is in the first place an increased cost, and next a delay in 
furnishing the structure which often proves a very serious matter. In- 
stances are not unknown, especially when the mills have plenty to do, 
when orders have absolutely been refused, when to fulfill the specifica 
tion would be difficult if not more or less problematic. Such a specifi- 
cation encourages the manufacturer in dishonest methods. He knows 
that the material called for is no better than his standard article and 
will sometimes endeavor to substitute the latter. The engineer has the 
privilege of straining material as much or as little as he may deem 
proper, and it seems to the writer that the better course to pursue is to 
take a good article as it comes to us and use it as advantageously as we 
may, rather than to call for something not to be had and to make our- 
selves miserable in trying to obtain it. 

The workmanship also should be in accordance with recognized good 
practice which may be obtained from the standard specifications pre- 
viously mentioned. Bridge and structural iron shops are in general 
equipped with tools capable of producing work according to the general 
practic2, and the engineer will find that the fewer unusual require- 
ments he puts upon the contractor for this part of the work the more 
satisfactory will be the result. It is not the intention in this or what 
has been previously written to advocate any laxity in the specifications. 
Workmanship consistent with the character and importance of the 
structure should be insisted upon. There is usually, however, more 
than one method of accomplishing one and the same result, and it is 
not necessary to insist that a special method shall be pursued when the 
customary practice wil! answer as well. Bad workmanship will prob- 
ably show itself sooner than any other quality of the finished work, 
and it will not be long before the engineer using any amount of steel or 
iron will know what points to guard against. Until that time if is safe 
to rely upon the general practice in making up a specification. Details 
should generally be left to the iron contractor. If it is necessary to ob- 
tain a standard of.excellence which the work must equal, it should be 
understood only as a guide and such modifications should be permitted 
as do not impair the strength or appearance of the work and which may 
better fit the tools used by the shop undertaking the contract. 

In writing specifications for iron and steel, no engineer need fear to 
plagiarize. It is not a crime. Plagiarize freely from the proper sources 
and deem it rather a mark of ability to properly select your authorities. 
Originality is not to be aimed at for the purpose of being original. Gen- 


erally such attempts on the part of the inexperienced men are proofs of | 





ignorance. Neither is it necessary to make a slight change from the 
usual practice, such a course being almost a sure indication of the fact 
that the author is either not familiar with the usual practice or is try- 
ing to hide incompetence. Another error common in specifications 
written by such men is the confusion of the various classes of work, 
good and bad requirements are mixed together. Clauses found only in 
specifications calling for the highest character of work are found side 
by side with requirements indicating a poorer grade. Such specifica- 
tions seem to result from the author’s having collected all the available 
information within his reach and combined it into one production. It 
is a practice which cannot be too greatly condemned. In general the 
young engineer should follow in the footsteps of his predecessors except 
where a deviation is dictated by good and sufficient reasons. 








A Simple Form of Gas Regulator. 
a ee 
In a communication to the New York Section of the American 
Chemical Society, Mr. Ludwig Saarbach described as follows a simple 
form of gas regulator, that is likely to find favor with those who have 
occasion to deal with gases in certain experimental ways: 


A glass tube, one end of which is blown out to a bulb, is bent around 
twice, as indicated in Fig. 1, and is provided with a side tube 7. Some 
mercury is poured into it, which cuts off a volume of air in bulba. 
The smaller tube J, fitting loosely in the wider tube, is connected to 
the latter by a piece of rubber tubing, which at the same time allows 
an up-and-down movement of the small tube. This apparatus is put 
into the air or water bath, which is to be kept at a constant tempera- 
ture; its working is effected by the expansion by heat of the volume of 
air in bulb a, which causes the mercury column to rise until it reaches 
J, serving as inlet of the gas. From the space over the mercury col- 
umn, the gas is conducted through the pipe J to the burner. As the 
































Fig. Ze 


Fig. 1. 


inlet pipe is cut off obliquely or drawn out toa slit, the supply of gas 
is with increased temperature diminished by and by, and might even 
be cut off altogether if the pipe were not provided with a small hole H, 
which allows the passage of a sufficient amount of gas to prevent the 
extinction of the flame. The smaller sup~ly of gas lowers the temper- 
ature, and the sinking of the column of mercury caused thereby allows 
then the gas to pass again freely. It is easy to keep the air or water 





bath, which is provided with this apparatus, constantly at any desired 
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temperature within 1° to 2° F. by regulating the position of the inlet 
pipe. The daily changes in the atmospheric pressure have very slight 
influence. 

As the amount of mercury might at higher temperature not be suffi- 
cient to keep back the expanded air, asmall bulb might be blown in 
the second bend (B, Fig. 2), and thereby a sufficient supply of mercury 
for even very high temperatures can be provided. If the apparatus is 
intended for a closed bath, the main pipe is cut at C, the lower part is 
then fixed from inside and connected outside with the upper part by 
means of rubber tube. The standpipe 1 may also be regulated by a 
screw movement S. 

This apparatus has the advantage of being simple and cheap. Itcan 
be used for open or closed baths at either high or low temperatures, 
The main drawback of all other similar apparatus is the black mass 
caused by the action of illuminating gas on the mercury, which col- 
lects in a short while on the surface of the mercury column and stops 
the action completely. The apparatus described allows the removal of 
the dirty mercury and filling anew in the easiest and most rapid man- 
ner. 

Furthermore, there is no stopcock or rubber tube connection between 
the working parts—that is, the expanded volume of air and the column 
of mercury. 








The McDonald Hopper for Charging Coal. 
<nagliaiesiii 

On May 5th, 1896, U. S. Letters Patent (No. 559,731) were granted to 
Mr. Donald McDonald, of Louisville, Ky., for improvements in hop 
pers for charging coal or coke. Using the words of the specification : 

Figure 1 is a perspective view of my improved hopper. Fig. 2 is a 
sectional view, on the line 2 2, Fig. 1. Fig. 3 is a plan view of the 
hopper with the cover removed. Fig. 4 is a horizontal section, and Fig. 
5 is a detail view of a portion of the lid. 

The invention relates to that class of hoppers which are employed for 
charging coal or coke into a hot gas generator or for charging lime- 
stone into a kiln, or it may be used wherever a generator has to be 
charged against gas pressure. 

The object of the invention is to providearotary hopper which, when 
turned in one direction, will cause its lower open end to register with 
an opening in the base to discharge its contents therethrough, and 
when turned in an opposite direction for refilling will close the said 
base openings ; also, to provide such a hopper with a close fitting cover, 
whereby all escape of gas is prevented in both movements of the hop- 
per ; also, to provide the lower face of the hopper with a clearing flange 
in close engagement with the upper face of the base. 

The invention consists in the construction and combination herein- 
after described and claimed. 

A represents the hopper mounted to turn horizontally on the rod J, 
projecting vertically from the center of the circular base B. The rod 
J extends up through the hopper, adjacent to one side thereof, and the 
opposite side of the hopper is inclined downwardly and inwardly, as at 
A', to the outlet A®. The bottom of the hopper is formed with a hori- 
zontal circular flange A*, concentric with the hopper axis J, and the 
lower face of this flange A* is provided with an annular rib A‘, which 
rests upon the flat upper side B' of the base B. This rib A‘ is, however, 
eccentric to the axis J, so that when the hopper is rotated said rib will 
exert a scraping or clearing action on the base and prevent the accumu- 
lation of dust, etc., thus providing for a close joint between the hopper 
and base to prevent escape of gas. The flange A® projects beyond the 
pivoted side of the hopper, so that when the hopper opening A? is par- 
tially or entirely out of register with the base opening B* the flange 
will close said base opening. The upper threaded end of the bolt pro- 
jects above the hopper and is surrounded bya tubular bolt J', which is 
screwed at its lower end into the upper edge of the hopper. 

E is the hopper cover or closure, which turns freely on the bolt J' and 
is clamped at that side by means of the handle nut G, which screws on 
the tubular bolt J' and against the upper side of the cover. The oppo- 
site side of the cover is provided with a hook or recessed lug Z' and 
a handle E’, and this hook or lug engages with the bolt E%, hinged to 
the upper front portion of the hopper A and provided with a handle 
nut F for clamping that side of the cover down upon the hopper. 

D isa handle nut on the upper extremity of the rod J and bearing at 
its lower side against the upper end of the tubular bolt J’, so that by 
turning the nut D down tight against bolt J' the hopper and base B 
will be drawn together and a tight joint formed. The hopper is turned 
by means of a handle A’ at the upper end of its rear side. 

The base B is circular or cylindrical, and its upper face is trued or 
faced off for engagement with the rib. The upper and lower flanges 





B' B? are separated to one side of the opening B* by means of the space 
B‘, which, if desired, may be filled with asbestos or other suitable ma- 
terial, and b4 are strengthening posts or braces connecting the base 
flanges within this space. The lower base flange Bis provided with 
bolt holes b, by means of which the entire hopper mechanism may be 
bolted in place. When the parts are in the position shown in Fig. 1, a 
charge will have been discharged from the hopper through the base 
opening B’, and the attendant will now grasp handle A’ and swing the 
hopper around so that the opening A’ will come directly over the space 
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B'. and its flange A’, directly opposite opening A’, will close the hopper 
opening B*. The nuts F'and G willbe loosened and the cover swung 
open. The bolt H* will be swung down out of the way of the coal 
heavers, who will now fill the hopper and again close the lid tightly 
thereon. The coal in the hopper will be prevented from coking and 
thereby running together by means of the space B‘, which prevents 
heating at the hopper and its contents. The nut D will be turned down 
a little if any gas or odor escapes from between the hopper and base. I 
thus dispense with all cone, slide, plug and other valves, which are 
liable to become clogged from the dirt and tarry matters in the coal, 
and my construction of base prevents coking in the hopper, as when 
filled the hopper always rests over space B‘ until its contents are to be 
discharged, when it is turned by its handle A° to bring its outlet A’ into 
register with the base opening B* and then immediately returned to its 
position over space B‘. 

His a sight cock mounted on the flange A* to permit the operator to 
look down into the furnace, oven or kiln to which the hopper is ap- 
plied. ; 

Having thus described my invention, what I claim as new, and desire 
to secure by Letters Patent, is— 

1. The combination with the base formed of upper and lower parallel 
plates spaced apart, connected at one side of the center by a tubu- 
lar portion which forms the opening through the base, and connected 
at the opposite sides of the center by vertical posts or lugs, of the hori- 
zontally turning hopper pivoted to the base and having a horizontally 
flanged lower end resting on the upper plate of the base and adapted to 
close the base opening when the hopper opening is over the closed por- 
tion of the base, and a cover for the upper open end of the hopper and 
pivoting on the same axis with the hopper, a nut on the hopper axis for 
bearing down on that side of the cover and means for securing the 
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opposite side of the cover to the hopper, substantially as and for the 
purpose described. 

2. The combination with the circular base having an opening there- 
through to one side of its center, of the horizontally turning hopper 
pivoted to the center of the base and having a flanged lower end pro- 
vided with an annular eccentric rib engaging the faced upper side of 
the base to scrape the same and form a tight joint ; the hopper having 
an outlet to register with the closed or open portion of the base, and a 
cover or closure for the hopper, substantially as set forth. 

3. The combination with the circular base having a central vertical 
rod and an opening at one side thereof, of the hopper pivoting at one 
side on said rod, having a bottom flange engaging the upper face of the 
base to open or close the base opening ; the hopper also having an out- 
let to register with the base opening or the closed portion of the base, a 
closely fitting cover turning on upper end of the rod, a handle nut for 
tightening that side of the cover, a hook or lug at opposite sides of the 
c ver, and a hinged bolt and hand nut for engaging said hook or lug 
and clamping that side of the cover, substantially as set forth. 

4. The combination with the base and its vertical rod, of the hopper 
pivoting on said rod, a tubular nut or sleeve on the upper portion of 
tne rod, the horizontally turning cover turning on the tubular nut or 
sleeve, a jam nut on said tubular nut or sleeve for clamping that side 
of the cover, a bolt and nut for clamping the opposite side of the cover, 
and a jam nut on upper end of the central rod for drawing the hopper 
and base together, substantially as set forth. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





THE East Boston (Mass.) Company evidently lost no time in repair- 
ing the damage to its property, occasioned by the fire that made things 
pretty warm for Superintendent Anderson last May. The wharf has 

- been restored, and the new coal shed (which is to have the dimensions 
of 200 feet in length by 90 feet in width and 30 feet in height) is well 
along to completion. The walls of the new holder tank (the holder is 
rated to a capacity of 250,000 cubic fest) will be finished by the 15th 
inst. 





THE backers of the concern, known through its incorporation papers 
as the Citizens Fuel Gas, Heat and Power Company, have applied to 
the Common Council of Yonkers, N. Y., for the right to lay mains for 
the distribution of fuel gas in that city. They agree tofurnish fuel gas 
to ordinary consumers, for cooking and heating purposes, at the rate of 
50 cents per 1,000 cubic feet, and further agree to charge not in excess 
of 25 cents per 1,000 cubic feet for gas used for power purposes—pro- 
vided the consumption on said account ‘‘is large.” The preamble of 
the application also recites : ‘‘ That the said parties, their successors and 
assigns, shall deposit with the city authorities a good and sufficient 
bond in the sum of $50,000, as a security that the streets to be disturbed 
shall be placed in the same condition as found by them ; that the Com- 
pany will not consolidate for a period of 21 years, directly or indirectly, 
with the existing Companies ; that they agree to begin operations with- 
in 60 days from date this franchise is granted, and to complete and de- 
liver its product within 9 months.” The application, which is signed 
by James Jackson, and who in turn is vouched for by John Coyne (a 
registered Notary Public of Westchester county, N. Y.), was referred to 
the Committee of the Whole. 





THE following is a syllabus of the opinion, prepared by Associate 
Justice Spear of the Ohio Supreme Court, in the case of the State of 
Ohio ex rel., against Mr. 8. M. Taylor, Secretary of State, in manda- 
mus proceedings instituted to compel that official to permit the Steuben- 
ville (Ohio) Gas and Electric Light Company to amend its charter for 
the purpose of permitting the Company to operate a street railway 
system : 

‘*1. The duty of the Secretary of State, on presentation of articles of 
incorporation and tender of proper fees, to file and record such articles, 
and upon request issue a duly certified copy thereof, is controlled by 
the statutes of the State, and not by the discretion of the officer. 

‘*2. The authority to amend articles of a corporation given by Sec- 
tion 3238a, revised statutes, is controlled by the proviso which denies 
the right to change substantially the original purpose of the organiza- 
tion. 

‘*3. To change by amendment a Company incorporated under articles 
which specify that it is organized ‘for the purpose of forming and or- 
ganizing a manufacturing Company under the laws of the State of 
Ohio, to engage in the business of manufacturing gas, electricity, and 
furnishing natural gas for light, heat and power, and for such and other 





purposes as may be used by the citizens and corporations in Steuben- 
ville, Jefferson county, Ohio, and its vicinity,’ to a Gas, Electric and 
Traction Company, with power ‘to acquire, open, operate, lease and 
maintain a street railway in the city of Steubenville, O., to be operated 
by electricity or other motive power, for the conveyance of passengers, 
freight, express and mail matter,’ over a described route, and extend- 
ing to such other points within or without, or partly within and partly 
without that city, as may hereafter be selected, would change substan- 
tially the original purpose for which the Company was organized, and 
is not authorized by the statutes of the State. 
‘*Writ refused and petition dismissed.” 





A No. 1 Anderson pipe cutting apparatus has been ordered by the 
City Gas Works, of Alexandria, Va. 





THE proprietors of the Oneida (N. Y.) Gas Light Company have at 
last emerged from the do-nothing state, for we understand that, at a 
meeting of the Directors held the last week in June, it has been decided 
upon to construct an entirely new works, even to the ground floor— 
meaning the site. It is estimated that the expenditure of something 
over $25,000: will be incurred before the new plant is completed. 





THE Providence (R. I.) Gas Company, in a circular issued under date 
of June 26th, made public the following: ‘On the Ist of July the 
price of gas will be reduced from $1.20 to $1.10 per 1,000 cubic feet, and 
from said 1st day of July, until further notice, a rebate of 5 cents per 
1,000 cubic feet will be made to consumers who shall have paid bills on 
presentation, or within 20 days thereafter during the calendar year, 
that amount to 1,000,000 cubic feet and upwards—or at that rate for a 
shorter term, the rebate to be paid at the end of each calendar year.” 





THE Highlands Gas Company, of Arapahoe county, Col., has been 
incorporated by Messrs. L. H. Hartman, F. P. Arbuckle and R. H. 
Porter. It is capitalized in $100,000. 





A SPECIAL despatch to the Philadelphia Press, dated Wilmington, 
June 26th, said: ‘‘Mr. J. Edward Addicks will have another opportu- 
nity to appear in the Delaware courts. He is in trouble with the City 
Tax Collector, Eugene M. Sayers, and the Oxy-Hydrogen Gas Com- 
pany, which is a branch of the Bay State Gas Company. The plant 
has been an elephant on the gas king’s hands for several years, because 
he has never been able to get the right to lay pipes in the Wilmington 
streets. The plant is situated along the line of the Philadelphia, Wil- 
mington and Baltimore Railroad, not far from the works of the Harlan 
& Hollingsworth Company. The city taxes on it for 1894 amounted to 
$422. They were not paid in 1894 or 1895, and this year Collector Say- 
ers decided to have the money. He waited on Mr. Addicks, who re- 
fused to pay, even when the Collector threatened to sell the large plant 
for such a paltry sum. Collector Sayers placed the matter in City So- 
licitor Harmon’s hands, and instructed him to sell the place out. The 
City Solicitor has taken the matter to the court house, and unless pay- 
ment is made Prothonotary Woolley will issue a writ and place it in 
the hands of Sheriff Gillis, who will levy upon and sell the plant. Mr. 
Addicks’ counsel will resort to injunction proceedings to prevent the 
sale. Mr. Addicks claimsthat he is prevented from operating his plant, 
and therefore will not pay taxes on it.” 





Tur Milwaukee (Wis.) Company’s plant, which adjoins the Com- 
pany’s old station in the Third Ward, is in working order. It has a 
daily capacity of 2,000,000 cubic feet, and, if memory is to be trusted, 
we believe the Company is now equipped to meet a daily demand on its 
resources for 6,000,000 cubic feet. 





It is reported that Mr. Peter English, of Benton Harbor, Mich., and 
Mr. W. H. Berkey, of Grand Rapids, Mich., propose to establish a fuel 
gas plant at Kalamazoo, Mich. 





Mrs. ANNA McDowELL, through her attorneys, Messrs. Butler, Bur- 
gess & Butler, has entered suit against the Consolidated Gas Company, 
of Baltimore. She asks for damages in the sum of $2,500 for personal 
injuries caused by “ violent contact” with a horse and wagon owned 
by defendant. 





WE understand that the New Brunswick (N. J.) Company will re- 
turn to the manufacture of coal gas—in part, at least. In any event, 


the Company has received bids for the construction of 5 benches of 
fives. 
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THE gas works operated in connection with the U. S. government 
post at West Point, N. Y., are to be enlarged as to generating capacity. 





SUPERINTENDENT Ross, of the Perth Amboy (N. J.) Gas Light Com- 
pany, isa busy man these days, overseeing the plant improvements 
underway at that point. We have it, too, on pretty good authority, 
that the Hon. John Kean, Jr., the leading spirit in the gas supply of 
Elizabeth and Rahway, N. J., has acquired a good block of stock in 
the Perth Amboy Company. 





Mr. D. L. Houaa has satisfactorily completed the pipe laying con- 
tracts awarded him by the Consolidated Gas Company, of New Jersey. 





THE Directors of the New Orleans (La.) Gas Light Company have 
declared a dividend of $4 per share out of the earnings for the six 
months ended June 16th. The dividend checks will be mailed on the 
15th inst. 





THE Interstate Gas Company, of Toledo, Ohio, has filed incorpora- 
tion papers. The capital stock of the concern is $150,000. 





THE proprietors of the Woodhaven (L. I.) Gas Company have ap- 
plied to the Board of Supervisors of Queens county for permission to 
lay mains in the village of Richmond Hill. The Board referred the 
application to its Counsel, Mr. J. R. Scudder. 





Mr. GARRET A. HosBart, the candidaie for Vice-President of the 
United States on the Republican ticket, is beyond doubt a gas man, for 
besides his connection with the Peoples Gas Light Company, of Pater- 
son, N. J.—which connection was noted in the JOURNAL for last week 
—his affiliation with the industry is further proved through his mem- 
bership in the Board of Directors of the Norwich City (Conn.) Gas 
Company. 





ELSEWHERE we note the incorporation of the Highlands Gas Com- 
pany, to operate in Highlands, Arapahoe county, Colorado ; and the 
following from a correspondent at Denver, respecting the named Com- 
pany, throws additional light on the scheme: .‘‘ Ata meeting of the 
City Council of Highlands, held June 23d, an ordinance was passed 
granting to the Highlands Gas Company the right to use the streets 
and alleys for the purpose of laying mains and service pipes for the dis- 
tribution of gas and to operate a plant for the manufacture of illumi- 
nating and fuel gas. Frank Arbuckle, the promoter of the franchise, 
was asked last evening if it was proposed to erect a gas plant in High- 
lands, but he refused positively to have anything to say about the mat- 
ter. A resident of Highlands volunteered the information that it was 
a ‘selling franchise.’ He said there was only one place he knew where 
gas was wanted, and that was at the home for consumptives; that 
hardly any buildings were piped for gas, and the population was so 
scattered that not enough gas would be consumed to pay for distribut- 
ing it generally.” ; 





THE contract for replacing the holder of the Laclede Gas Company, 
of St. Louis, Mo., that was wrecked during the recent storm at that 
point, has been awarded to Messrs. Bartlett, Hayward & Co. 





THE transfer of the properties and franchise of the Davenport (Iowa) 
Gas Light Company to those who have been bargaining for them for 
some time still hangs fire. It is asserted, however, that the transaction 
will be completed this week. 





THE Seymour Manufacturing Company, of Seymour, Conn., is en- 
larging its boiler house. The addition to the present buildings will be 
constructed entirely of steel, so that it will be absolutely fireproof. 
The contract for the steel work has been awarded to the Berlin Iron 
Bridge Company, of East Berlin, Conn. 





Mr. W. H. Baxter, Treasurer of the Petersburg (Va.) Gas Light 
Company has notified the shareholders that a dividend of 4 yer cent. on 
the capital stock is payable on demand. 





A RECENT issue of the Journal fiir Gasbeleuchtung contains a de- 
scription of a plan designed by Mr. Gaston Kern, Manager of the Col- 
mar (Germany) Gas and Water Works, for the operation of a street 
railroad by means of gas power. Referring to the gas operated road at 


Dessau, Mr. Kern notes that said road has been carfied on in most sat- 
isfactory manner since October, 1894 ; and in point of speed the cars 
are fully up to the requirements. In appearance, as to their interiors 





and exteriors, and with respect to weight as well, the cars are similar to 

those. moved by electricity. One decided advantage of the gas operated 
road is that all cars are independent of each other, wherefore, during 

the hours of heavy travel, additional cars can be put in service at very 

short notice. Then, too, there is no such thing as the whole line being 

thrown out of use by an accident or breakdown at a central station 

‘powerhouse, as in the case of cable or electrically moved cars. He 

further says that it is incontestably true that the cost of construction 

and maintenance of the gas operated road is much less than that of any 

other system, and he believes that, had the gas system for railroad op- 

eration been better known prior to the period in which the cable and 

electrical types were being pushed, gas operated roads would outnumber ' 
those of any other system. He names three eminent railway engineers 

who estimate that the cost of a surface street railway equipped for elec- 

tricity would be $36,176 per mile, whereas a road equipped for gas oper- 

ation would cost but $28,560 per mile—as a matter of fact, the cost of 
the gas road at Dessau was only $27,798.40 per mile. A 10-horse power 

gas tramway car uses about 32 cubic feet of gas per car mile. 





THE New York Herald of June 29th had this to say respecting the 
efforts of certain people behind the Mutual Gas and Electric Company 
(arather diaphanous corporation that would like to supply gasin Brook- 
lyn, N. Y.) to have the State declare that the amalgamation of the gas 
interests of Brooklyn, which resulted in the formation of the Brooklyn 
Union Gas Company, is void because of illegality: ‘*‘ John C. Lester, © 
through his attorneys, filled a petition with the Attorney General in 
Albany, asking that the charter of the Brooklyn Union Gas Com- 
pany be annulled on the ground that the Company is an illegal com- 
bination. With this are concerned the Williamsburgh Gas Company, 
Fulton-Municipal Gas Company, Nassau Gas Light Company, Peoples 
Gas Light Company, Metropolitan Gas Light Company, Citizens Gas 
Company and the Brooklyn Gas Light Company. The petition asserts - 
that prior to November 4, 1895, all these Companies, except the one 
first named, were operating their plants and supplying gas for public 
and private use in the city of Brooklyn. Their franchises were granted 
with the intent that there sbould be competition in manufacturing and 
supplying gas, and that no one Company should have a monopoly nor 
the power of charging the highest price allowed by law. Up to that 
date the Companies were in competition and in many instances supplied 
gas along the same street, two or more Companies often having parallel 
lines. On this account gas was supplied cheaply, the price being cut to 
90 cents per 1,000 cubic feet. But, the petition asserts, prior to September 
5, 1895, these Companies, with the intention of evading the laws of the 
State against monopolies and trusts, to restrain trade and prevent com- 
petition, and unlawfully combine in a monopoly caused a new Company 
to be incorporated under the name of the Brooklyn Union Gas Company, 
with a capital stock of $15,000,000. The object of this, the petition 
says, was to deteriorate the quality of the gas, to increase the price and 
to compel the consumers to take gas of a quality which the Company 
saw fit to deliver, at a price which it thought proper to charge. Then 
the Companies caused to be conveyed to the Brooklyn Union Gas Com- 
pany all property, rights, privileges, immunities, franchises and assets 
of the Companies. The Brooklyn Union Gas Company pretended to 
pay therefor $15,000,000 par value of its capital stock and $15,000,000 of 
its consolidated mortgage bonds. As a matter of fact, however, the 
petition says, no consideration was given for such a transfer, but the 
stock and bonds were deposited in New York, to be turned over to the 
stockholders of the old Companies. The petition maintains that this 
act was clearly illegal, and that as a result, competition in the manu- 
facture and supply of gas in Brooklyn has been wholly stifled, the use 
of certain pipes has been discontinued and the work in some of the 
plants has been given up. Since the combination, it is asserted, the gas 
has been of inferior quality and the price has been raised to $1.25 per 
1,000 cubic feet, the maximum allowed by law. Before the consolida- 
tion consumers were allowed to discontinue the purchase of gas from 
one Company if the quality were bad and to compel another Company 
to furnish them with gas of a better grade.” 





THIS move is merely intended to furnish an opening for the Mutual 
Gas and Electric Company to display its opposition wares, the show of 
which so far has failed to attract favorable recognition from the Brook- 
lyn Board of Aldermen, which body has been repeatedly importuned 
to grant the Mutual’s projectors ‘‘freedom ”’ in respect of the streets. 





At the annual meeting of the shareholders of the Shelbyville (Ind.) 
Gas Light Company, to be held at 3 P.M. to-day, the question of order- 
ing important plant extensions will be discussed. 
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Economy in Central Station Lighting 
Plants. 





Engineering Magazine notes that the report 
of the committee on data of the National Elec- 
tric Lighting Association (Engineering News, 
May 14) is an important document. It is safe 
to say that it will attract the attention of elec- 
trical and mechanical engineers throughout the 
world. The bulk of the information in this re- 
port is presented in tabulated form, and the 
data are sufficient for determining the question 
of economy of power generation. The charts 
of load lines, of which there are three, have 
been constructed from 30-minute readings from 
meters, or estimated from voltage and amperes. 

Economies are presented from 82 centra) sta- 
tions, some of which are the largest in the 
country, ‘‘ five of them having an output of 
over 10,000,000 watt hours per day, and 45 hav- 
ing an output of from 1,000,000 to 10,000,000 
watt hours per day.” The data compiled from 
81 central stations show an average efficiency 
of 108 watt hours per pound of coal. One sta- 
tion uses oil fuel, and produces 1,117 watt hours 
per gallon of oil consumed. Steam production 
did not receive the general attention that was 
paid to other subjects embodied in the circular 
of inquiry sent out by the committee. Only 31 
_ Stations reported upon this point. The highest 
report was 10.5 pounds of steam per pound of 
semi-bituminous coal burned ; the lowest re- 
. port is 4.66 pounds of water evaporated per 
pound of bituminous coal; and the general 
average of the 31 reports is 7.09 pounds of wa- 
ter evaporated per pound of coal burned. 

One of the triple expansion engines averages 
1 indicated horse power with 18 pounds of wa- 
ter. The committee concludes that the question 


of economy is ‘‘ as much a question of manage- 
ment and manipulation as of the type of ma- 
chinery used,” and, in the final paragraph of 
the report, repeats ‘‘a former statement that 
the economy secured in generating power for 
electrical work does not compare favorably 
with the t eneneg of power for other pur- 
poses, and that this is also true after taking into 
consideration the variation in load due to elec- 
trical work.” Referring to a recent statement 
of the economy of the Chestnut Hill Pumping 
Station, at Boston, it was found that, in actual 
water lifted, a horse power was produced by 
the consumption of 1.34 pounds of coal; allow- 
ing that the efficiency of pumps compares fav- 
orably with the efficiency of the generators, 
and making no allowance for variation in load, 
1 pound of anthracite coal used with the same 
economy in electrical work should produce 557 
watt hours. The load line charts ‘‘ show a fair 
average of the variation in electrical work, 
line 3, chart 1, dropping from 1,800 kilowatts 
at 6 P.M. to 250 at midnight ; yet the changes 
seem, as generally true in electric lighting, to 
be fairly uniform, and a station planned with 
the proper units for the work. should operate 
the much larger percentage of its generating 
appliances on a fair basis of economy, bringing 
the record in this work much nearer the stand- 
ards of efficiency in other lines.”’ 








The Market for Gas Securities. 





Under a fierce bear drive values were 
smashed right and left this week, the net re- 
sult in Consolidated being a loss of 5} points 
since time of last writing. There is no earthly 
reason for this shrinkage, for the Consolidated 
Company was never on a stronger financial 
footing than it is at. present. Real values, 


-- however, count for little during movements 
such as that which seems to have culminated 
on the 2d inst. 


The opening price to-day 





(Friday) was 153 to 1534. Equitable is offered 
at 203, and it is worth at least 10 points more. 
Mutual remained steady. All other city shares 


are weaker. Brooklyn Union sold down to 90, 
having been affected by the ruling adverse tem- 
per, and by the movement of certain moon- 
affected speculators in lawsuits to have the 
amalgamation agreement set aside, on the 
ground that it is contrary to law and public 
policy. The stock would te an investment at par. 

Chicago gas shows a net loss of about 8} 
points. It came in this morning at 57] to 58. 
It is worth 75, if it is worth 1. Bay State is 
dull and lower at 20 to 20$, which remark-is 
also applicable to Lacledes. Every gas share 
on the list is cheap at current quotations, no 
matter what is to be the outcome of the mone- 
tary standard agitation. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New Yor«x City. 


Juty 6. 
{> All communications will receive particular attention. 


{> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated .......+e++++e++ $35,430,000 100 152 «154 
COMAPEE uc ccwcdsckcsees eens 500,000 50 150 

©... Berti iwccescucevas ‘ 220,000 ha 100 P 
Equitable....... svaawmiewnad 4,000,000 100 - 203 
BOGE OS. 66 cocsccdccce - 1,000,000 1,000 05 
= pat 8 eee 2,300,000 1,000 114 r 
Metropolitan Bonds .. .... 658,000 te 108 112 
| Eee rec ece esecees 3,500,000 100 225 235 
SO Rn iccces cccccce =F TO 100 =: 102 
Municipal Bonds............ 750,000 . re F 
NOPENGEM « cnccccccesne. sees 150.000 50 79 80% 
bie idenns scans 150,000 1,000 ja 98 
New York and East River.. 5,000,000 100 35 3614 
PHOTETVOR .. ccccccccacess 2,000,000 100 7 
Bonds Ist 5°S.......se00 - 3,500,000 1,000 100% 101 
© Jot Com OG. J. ccs 1,500,000 <a 90 91% 
Richmond Co., 8. I......... 348,650 50 50 or 
= Bons. 6.256: 100,000 1,000 “i we 
Standard...... gctganesaqune + 5,000,000 100 7 79 
WHGIORIOR | oc cccecccevs 5,000,000 100 10416 10€% 
Bonds, 1st Mortgage, 5’s_ 1,500,000 1,000 110 112 
WGN cect dacdceducducnde 299,650 50 130 
Out-of-Town Companies. 
Brooklyn Union ............ 15.000,000 100 89 90 
ig ‘** Bonds (5's) 15,000,000 1,000 106% tw... 
RS SUMN. cccecccciavacs« 5,000,000 50 20 2014 
ba Income Bonds..... 2,000,000 1,000 42 
Boston United Gas Co,-- 
1st Series S. F. Trust.... 7,000,000 1,000 84 §5 
2d - . ©... 8,000,000 1,000 66 70 
Buffalo Mutual............. 750,000 100 125 $e 
. Bonds....... 200,000 1,000 9 100 
Central, San Francisco..... 2,000,000 sa 95 za 
Chicago Gas Co......0..ce0e 25,000,000 100 57% «O88 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
COMIN 0025 thadiias xs 1,069,000 65 
1st Mortgage............ 1,085,000 x 96 
Consumers, Jersey City.... 2,000,000 100 - 80 
ni DONOR es ccccces 600,000 1,000 99 101 
Cincinnati G. & C. Co....... 7,000,000 100 19834 200 
Consumers, Toronto........ 1,600,000 50): 184%_s«187 
Capital, Sacramento........ 500,000 50 = 41 
py) 150,000 1,000 “ ea 
Consolidated, Baltimore.... 1,000,000 100 61 63 
Mortgage, 6°S........00. 3,600,000 107 107% 
Chesapeake, ist 6’s..... 1,000,000 oa 
Equitable, 1st 6’s. ...... 910.000 
Consolidated, 1st 5’s....... . 1,490,000 aa ~~ 
Detroit ....... ceseenenecuss 4,000,000 - 32 33 
S Com. Bamtesc coicccec 4,312,000 ae ‘i 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 ws 101 
Fort Wayne ........ cbeccess * SOCREUS 85 90 
ns i ee +» 2,000,000 re 90 95 
HAGE ics « dicen icnw. ee SS ca = eee 
Indiamanotlais. 60 ccs’ esse 2,000,000 132 136 
= Bonds, 6’s...... 2,650,000 “ 104 105% 
Jersey City....... s¥ewnudcne 750,000 20 180 ea 
Lafayette Gas Co., Ind..... 1,000,000 100 90 95 
TOU recivcce sinccecess «TARGA 1,000 2 95 
RAMINUI Sc dicavecdvnchsss «+» 2,570,000 50 130 
Laclede, St. Louis......... . 7,500,000 100 205g 2034 
Preferred......... esses 2,500,000 100 80 83 
BGS visiivicccss sesesess 9,034,400 1,000 92 -92% 














Little Falls, N. Y.......c0c. 50,000 100 100 
i ee 25,000 ate 100 
Montreal, Canada .......... 2,000,000 100 ‘ 
Newark,N. J.,GasCo....... 1,000,000 93 98 
Bonds, 6S .........2+++. 4,000,000 - 123 
New Haven.....ccecececeses 1,000,000 2% 225 re 
Oo eee 2,000,000 52 53144 
ri Pa kacccasas 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 2,100,000 1,000 es 108 
2d © 4... 2,500,000 1,000 104 105 
Peoples, Jersey City....... d 500,000 50 175 
Paterna, adi cscccccccesc er 25 102 
Rochester Gas & Elec. Co.. 2,150,000 50 oe 
Pe iskccccscsccece 2,150,000 50 83 
Consolidated 5’s....... . 2,000,000 * 87 «(90 
San Francisco, Cal. ........ 10.000,000 100 $44 95 
St. Paul Gas Light Co..... - 1,500,000 100 67%eCST?! 
1st Mortgage, 6°s........ 650,000 84 r 
Extension, 6’s.......... “i 600,000 a 
General Mortgage, 5’s.. 2,400,000 ‘4 90 
7) Ak 500,000 25 oo 
Washington, D. C........... 2,000,000 2 20 ‘<4 
Western, Milwaukee........ 4,000,000 100 62 65 
Bonds, 5°S...... ...-ee02 3,556,000 87 90 
Wilmington, Del........... i 500,000 5 188 190 
° ? 
Advertisers’ Index. 
GAS ENGINEERS. 
Page 
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The Western Gas Construction Co., Fort Wayne, Ind.... 2 
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J. H. Gautier & Co., Jersey City, N. J..... iieaatedvaadans 30 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 30 
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G. Shepard Page’s Sons, New York City........ssseeeeeee. 35 
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Gas Engineering Co., Pittsburgh, Pa.......cccccssseseses 32 
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GAS METERS. 


John J. Griffin & Co., Phila., Pa.......sseeee phansisietss 1076 
American Meter Co., New York and Philadelphia........ 39 
The Goodwin Meter Co., Phila., Pa............ eovoves sone ae 
Helme & MclIlhenny, Phila., Pa. ...........seeeeees sence 
D. McDonald & Co., Albany, N.Y............ erie re one 
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American Meter Co.. New York and Philadelphia ...... 39 
John J. Griffin & Co., Phileas. PA. <ccsecisivccccccvcsvccets 1076 
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PIPE CUTTERS. 

Wm. Anderson, East Boston, Mass ..........sscesccscccecs 17 


STEAM BLOWER FOR BURNING BREEZE. 


W. B. Parson, New. York Gity...osecncsvewees soccesses be! 
GAS COALS. 

Pemn ins (008 000. is ies vin ceds wn cinadees ceewecns $ 

Perkins & Co., Now Yorke GGG i soisiccicsccncseesncscetcacs 28 
Despard Gas Coal Co., Baltimore, Md.........000....000 29 
Westmoreland Coal Co., Phila., Pa......scccseeseees cous 29 
Berwind-White Coal Mining Co., New York and Phila... 28 

CANNEL COALS. 

Porkins & On., NOW WOr Gi se is sevens vicivivdccsdcctsis one? ee 
Macfarlane & Co., Louisville, Ky......ccccccscccscsces ves 16 


GAS ENRICHERS, 
Standard Oil Co., New York City - 29 
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COKE CRUSHER. 
C. M. Keller, Colu@Pbus, Ind... cccccccccicccccses iceeeas 29 
CONVEYING MACHINERY. 
C. W. Hunt Company, N. Y. City......... igheeabbonseeens 17 
GAS GAUGES. 
Tl.e Bristol Co., Waterbury, Comn.......cscsercseeeees iz 
GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 27 
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The Waihier Bite. Oo; PMMA PA, sss ccsvesacaacnsgs ben ccase 17 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Company, New York City .....ccsccseceees 34 
Continental Iron Works, Brooklyn, N. Y.......seseeeeee: 34 
G. Shepard Page’s Sons, New York City..........000-.-- oo 
RETORTS AND FIREBRICK. 
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Laclede Firebrick Mfg. Co., St. Louis, Mo...........008.- 30 
Cyrus Bongnet) PUG. PS sc. cvsiescccccsasssenee Sosevens es 30 
James Gardner, Jr., Pittsburgh, Pa.......ccccccscsscccsecs 30 
Henry Maurer & Son, New York City........ccessecceees 30 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 30 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 30 
Brooklyn Firebrick Works, Brooklyn, N. Y.........esee0 30 
CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y..........00. ooee OD 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.......sccsecsesesss 19 
MICA GOODS. 

The Mion Mie..0:, Bw Tet Giikiicaciesnedcisesseeycs 16 
BURNERS. 

C.. A. Goinoran PURPA ss ssscidsisekssccessceksscexoee 34 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. 17 
GAS TUBING. 

Wm. M. Crane & Co., New York City.....ccccscccccscces 20 
PURIFYING MATERIALS. 

Connelly Iron Sponge and Governor Co., New York City 27 
Greenpoint Chemical Works, Brooklyn, N. Y........ oe 27 
Henry W. Douglas, Ann Arbor, Mich............se00. coon OF 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind........... 24 
jsbell-Porter Company, New York City............ vowsey Ot 
Connelly Iron Sponge and Governor Co., New York City 27 





VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y........000 
Chapman Valve Manufacturing Co., Boston, Mass....... 
R. D. Wood & Co., Phila., Pa..... Seay areys inevas iaiwees sik 
Continental Iron Works, Brooklyn, N. Y.......... ie 
The P. H. & F. M. Roots Co., Connersville, Ind....... jane 
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Otto Gas Engine Works, Phila., Pa.............- gvecseges 40 
The American Gas Engine Co., Phila., Pa.......... ccatea tee 
Backus Water Motor Co., Newark, N. J.......... chpeuseal ae 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City.......... WW 
W. G. & G. Greenfield, East Newark, N. J........... ane: ' 4 
PURIFIER SCREENS. 

John Cabot, New York City ..............06 Mak cesawasies 17 
GAS STOVES. 

American Meter Co., New York and Philadelphia....... 23 
The Goodwin Meter Co., Phila., Pa.........ceeeeees i inisiacnde 38 
George M. Clark & Co., Chicago, Tlls........s.seseseeeess 21 


Maryland Meter and Manufacturing Co., Baltimore, Md. 38 


William M. Crane & Co., New York City.............000. 20 

Keystone Meter Co., Royersford, Pa......s.see..sseeeenes 20 

A. Weiskittel & Son, Baltimore, Md.........cseeseseesess 21 

CHINA GAS KILNS. 

William M. Crane & Co., New York City........e000 .-.. 
GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N.Y......... 26 
GASHOLDER TANKS. 

J.P: Whittier, BOOK gi NS. J .assccceceansbcuise'bencss 26 














DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAs IMPROVEMENT Co., 
DREXEL BUILDING, PHILA., June 25, 1896. § 


The Directors have declared a quarterly dividend of 2 per 
cent. ($1 per share), payable on July 15, 1896, to stockhold- 
ers of record at the close of business July ist. Checks 
will be mailed. 


1099-3 EDWARD C. LEE, Treas. 





(ys XE OF THE LIGHTHOUSE BOARD, WASHING- 
¥ TON, D. C., June 22, 1896. Proposals will be re- 
ceived at this office until i2 o’clock m., on Monday, the 18th 
day of July, 1896, for furnishing gas lighting apparatus for 
the ship channel lights, Mobile, Ala., regulators, piping, 
burners, gas compressor, boiler, etc., and for performing all 
labor necessary to completely erect these materials, partly 
on the Beacons of the Mobile Ship Channel and partly on a 
barge in Mobile Harbor, Alabama. The right is reserved to 
reject any or all bids, and to waive any defects. Forms of 
proposal, plans, specifications, and other information may 
be obtained on application to this office. 

1099-2 THE LIGHTHOUSE BOARD, Washington, D. C, 


Position Wanted 


By a man 23 years of age 
In a Coal or Water Gas Works. 


Can read and set meters, lay mains, run services, set gas 
stoves, etc. Can furnish the best of references. Address 
1100-4t “D.,” care this Journal. 

















Position Desired 


By a man 24 years of age, who thoroughly understands his 
business (coal or water gas), also office work in all its de- 
tails. Is at present in charge of a works, but for good rea- 
sons wishes to make a change. Has had 10 years’ experi- 
ence, and is not afraid of work. A position preferred whew 
good service would be appreciated ; salary is a secondary 
consideration. Best of reterences. Address 


1099-3 ** ENGINEER,” care this Journal. 


Position Wanted 
As Superintendent of Gas Works or 
Gas and Electric Light Works. 


Has been in the employ of the Long Branch (N. J.) Lighting 
Company as Superintendent for the last 11 years, and isa 
practical mechanic, thoroughly understanding the laying out 
and erection of plant and the making of coal and water gas. 
Best of references. Address CHAS. J. LUTHER, 
1100-2 Box 142, Long Branch, N. J. 


FOR SALE, 
An Oil Tank. 


First-class ; goodasnew. Length, 20feet; diameter, 9 feet ; 
3-16 inch steel. Inquire of 














W. W. MAXWELL, 


1100-1 Champaign, Ills. 


FOR SALE, 
Controlling Stock in Water, Gas and 
Electric Light Properties 


in city of 1,000 inhabitants, Plants in first-class condition, 
and prosperous. Address 
1100-2 “ILLINOIS,” care this Journal. 


Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 





Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


FOR SALE, 


One S-ft. Station Meter, with 12-in. connectons. In 
good order. Can be delivered Aug. 1. 

One No. 4 Wilbraham Blower. 

Wrought Iron Hydraulic Main for six benches of 
6’s. Size of Main, 24in. by 30in; 8 feet casings. Ar- 
ranged for 7-inch dip-pipes. 

1096-tf NEW HAVEN (CONN.) GAS LT, CO. 




















Special Prices on 


BEAR CREEK CANNEL COAL 


will be made during the dull summer months. It will pay 
you to get your Cannel housed in good weather and at the 
lowest price. Find out about it. 


MACFARLANE & CO., 


1095-tf Louisville, Ky. 













NO EXTRA LABOR OR 
OPERATING EX- 








For Welshach Lights 
BEST IN THE WORLD. 


o=em 


Get Catalog 
and Discounts. 


1 


The MICA MFG. C0. 


Micasmiths, 











2 E 
MICA CHIMNEY. 


Etched Chimneys to 
Order. 


88 Fulton Street, 
N. Y. City. 


BACKUS GAS ENGINES 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts { Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
*) Michell & Co,, - - 154 Congress Street, Boston, Mass. 
Home Office, Backus Water Motor Co., Newark, N. J. 


Send for Catalogue. 
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WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking o¢ 
imant'es and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 
©2000 008890008000 00000808 88000880 0088800008 480808808800 000800908080088 


08000000 00000008 OOOO HOO8 OOOO OE D988 OG8OOOOVDO9OOVOODOOS CVSS YVUVVwYHVeULY 


crraresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or luw pressure in the supply. 


816-822 Cherry St., PHILADELPHIA. 








Patent Lava Gas Le nm 
(TY UNIFORMITY " a 
GUARANTEED. (2 


| ALL SIZES 
AND SHAPES. 


~M. STEWARD MEG. CO., 


CHATTANOOCA. TENN. 








HERMAN POOLE * Chemical Engineer, 


323 West 34th Street, N. Y. City, 
Makes a Specialty of 


PURIFICATION 


And the Utilization of Waste Products. in Gas Mannfactnre 








BRISTOL'S 
RECORDING 


PRESSURE GAUGE G 


For Continuous Records of 


Street Gas Pressure. 


: Simple in Construction, 
‘Bb. Accurate in Operation, 
Low in Price, 











Send for Circulars. 


Te BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s Columbian Exposition. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired 





306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 

Send for Circulars. 


A CONVENIENT 


BINDER for the JOURNAL 


STRONG. 





| REST 


DURABLE. 


LIGHT. 
SIMPLE 


CHEAP. 


HANDSOME. 





Price, $1. 





} A.M. Callende 
& Co., 


32 Pine st., 
N.Y. City 








Fully Guaranteed. | | 

















COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


Gas Works, Coal Yards, Factories, Etc., Ete. 
NEW YORK. 


For Cutting Cast, Wrought 
> Iron, Gas & Water Pipes. 
WM. ANDERSON, 


Sey 425 Meridian Street, 
East Boston, MASs.. or 


Will cut from 2 in. to 24 in. 
WALDO BROS., | 


5 Pipe Cutting Tool 3 ts Water Sarect, Boston; Mas 
The Pioneer Vertical Water-Tube Boller of the World ! 


THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY END. 








THE HUNT TIP CAR. 


45 BROADWAY, - os 
THE ANDERSON G2trying tit 


Made in all sizes. 



















































Correspondence Solicite?, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 
Cable Address, ‘‘Paila,’’ New York. 


Golesi ith St'New You.” GEN | Office, 716 E. 13th St., N.Y., U.S.A. 
CRE EIN F*ikii.D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


> W.6. 86. GREENFIELD, - - EAST NEWARK, N. J 
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FRED. BREDEL, CE. 


Goal and Water Gas Plants, 


OWN SYSTEM. 





e-Recuperative Furnaces, Washers, Condensers, ° 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 arwvell Avenue, - - Milwaukee, Wis. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 











ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from: Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GHoOo. G&G. RAMSDEBELL. Gen’1 Mansr. 
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Persons dealing 





See that each box bears our trade mark, 
“WELSBACH,” and that the seals are un- 


broken before you accept it. 


CAU’TION!! 


Improved Welsbach Light 


este Po ae ele ah 


CAUTION! 


| sae of counterfeit lights which are 


being offered in genuine Welsbach boxes. 


@ * 


counterfeit lights are 


liable to criminal prosecution, and a large num- 


s ber of indictments have already been found 


No. 34 Light, with No. 10 and No. 43 Opal Shade. 


against such dealers. 


All infringements of this Company’s patents will 
be promptly and vigorously prosecuted, dealers and 
users being equally liable. This Company will prose- 
cute all parties in whose possession infringing lights 
are found. 

This notice is given in view of an effort now being 
made to introduce into this country infringing lights 
made in Germany, the sale of which, there, has been 
prohibited by the recent decision of the German 
Patent Office sustaining the validity of the Welsbach 
patents. 

For your own protection, see that you get the 
genuine Welsbach light, as both the counterfeit and 


the infringing lights are greatly inferior. 





No. 34 Light, with No. 74 Opal Shade. 


Welsbach Commercial Co., 


DREXEL BUILDING, PHILADELPHIA. 
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We Make Everything in the Line of.Gas Appliances. 
the Yulcan Gombination Hot Water Boiler. 


‘Can be Connected with Coal Range or Run Independently by Gas. 

























FOR CAS The advantages of this Boiler cannot be overestimated. 
AND COAL. Economy in consumption of gas, lowest on record. 
ECONOMY IN With the double connection, hot water can be obtained from the use of 
CONSUMPTION the coal range or independently by using gas attachment. 
sprintogduiiuae Takes up no more room than thé ordinary boiler, which it supplauts 
ee entirely. | 


There is always complete circulation with the coal range, and also the 
coil which is heated by the gas 

When the gas is used hot water can be drawn from any part of the house 
in three or four minutes after the gas is lighted. 

For instantaneous results the consumption of gas is 24 feet per hour. 
When a continuous supply of hot water is required for the ordinary family 
use the consumption of gas need not exceed 48 feet per day. 


W. M. CRANE & CO., 


MANUFACTURERS, 
Office, 838 Broadway, New York City. 


Factory, 447-453 W. 14th Street. 


Midsummer Extension 

















AKES ECESSARY. 
ANY OW is the time to buy, or 
ORE EVER. UHesitate 
ETERS — O LONCER.. 




















[< EYSTONE METERS meet every sealant, They never fail. Registry 

accurate. Fittings carefully adjusted. Diaphragms well seasoned, gas-tight, 
flexible, lasting. Cases of heaviest Tin Plate. Workmanship of a superior grade. 
Attach your mains to Keystone Meters for good results. Prompt delivery, all sizes. 


THE KEYSTONE METER CO., Royersford, Pa. 


THE BARTLETT LAMP MFG. GO., CAHILL, SWIFT & CO., —_—. - “O., . 
66 W. Broadway, N. Y. Gity, 121-207 S. 7th St., St. Louis, Mo., 17 & 19 New Monts , St., S. Francisco, 
Agts. for New York, New Jersey & Conn. Western Agents. Pacific Agents. 
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JEWEL GAS STOVES 


A few of the world’s best Gas Stoves. All prominent demon- 
Strators of cooking use them. Nine-tenths of the Chicago apartment 
houses are furnished with the same 














One Name 
Covers All. 





52 Styles of Cookers. 
' 54 Styles of Heaters. 








: A JEWEL CATALOG 
FEI | ae IS WORTH THE ASKING. 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 284 and 286 Pearl Street, N. Y. City. 


FIRE KING GAS STOVES 


BEST IN THE WORLD. 


Fire King Gas Stoves and Ranges are of the 




















a are *: | highest grade and have every modern improve- 
— : - } £ 
ment. We are always wide awake and deter- 


mined to keep our goods ahead of all others. 


Ranges from $12.00 to $72.00, List. 
Stoves from 25 Cents to $9.00, List. 


We have the most complete Gas Stove Factory 


in the World. 


Send for Catalogue and Discount. 


New York Branch, - 1387 Broadway. 


New England Depot, Waldo Brothers 
Boston, Mass. 


A. WHISKITTEL & SON, - Baltimore Md. 





b) 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. — GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


% BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


= a 


~s SN ‘ ‘ ; ; » lll Zak ws: P . 





















| 





Cea : 


The above illustration is taken direct from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass, 
The Roof of this building was furnished by us. The building is 32 feet wide by 150 feet long, the Roof being made 
entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The room is ven- 
tilated by a wrought iron ventilator extending the full length of the building, with corrugated 
Iron shutters on each sidé opening and closing by cords from the floor. 


ri) N 
@uS = na \ 





Write for Tlliustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











Avex. C. HUMPHREYS, M.E., ARTHUR G. GLaASGoOw, M.EB., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, 8. wW., 
NEW YORK. ““HUMGLAS.”* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








JULY, 1896. 


Table No, 2. 
Table No. 1. NEW YORK 
CITY. 


FOLLOWING THE 
MOON. 





ALL NIgHT 
LIGHTING. 





Day oF WEEK. 


Extin- 


Light. Extinguish.|| Light. guish. 








> 
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12.30 
12.50 
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Wed. 
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Wed. 
Thu. 
Fri. 
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Sun. 
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Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. |27 
Tue. 
Wed. 
Thu. 
Fri. |3 


DOOVZHTR WOE | Dare. 


OF OF oF OF OF OF OF OF oF OS OF BE OE Od OF 82 03 9S OE 
2 WW OWOWWWWWWWWWWWWWWWwWwWeE 
SSSSSSSOSOSSSSOSOSSSSSS: 




















$9 $9 99 99 90 G0 $0 90 GY G9 G9 GY Go Go G9 GO 9 OO BO EO OO BO GO Eo GY GY Oo Oo BO BOE? 


OF SEAT OE OF Og 
Or Or Or Or Or Or 
OF 8 of O98 oF 85 a9 28 
pt eet DD DD DO DO DO DO 
eeoco coco © Oo 








TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 
193.00 355.35 
174.10 | April...... 298.50 


September.. r September. . 















































October.... 
November.. 
December. . 


Total, yr. .2194.40 





sctober .... 
November .. 
December.. 


Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 














GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 




















New Design This Design 
of is Used 
Direct - forall 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., 


Connersville, Indiana. 


New York Office, 109 Liberty Street, J. B. STEWART, Manager, 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 



































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 








Standard “* Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ** Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil. 
and Anthracite Coai, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 


FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our ——— is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 
Build For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
ullders Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 





Wew York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


er NEW YORK MARINE PAINT CO, 
LUDLOW YALYE MFG. (0,,) Stcceseore to TRaGE & =ADDm. 














MANUFACTURERS OF | may cs 
<< a 
wv v e | 1% 
ALVES, Pe Ee 7% 
Double and Single Gate, } in. to 72 in., outside and ita i 





inside Screws. Indicator, etc., for Gas, PUFACTURE ERS 0 


Water, Steam, Oil and Ammonia. 
PECULIARLY ADAPTED 
PAIN T “wes "Holders 


And all Ironwork about Gas Works. 
POUGHBEEEPSIE, N. ¥-.- 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Et. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, -Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co.. 810 North Second St 
ALSO, 


GASHOLDER TANKS AND The Cas Engineer’s 
vt Tavs Tart Wah and ie ydnnts” (GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I1.0. 


























SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 








OFFICE AND WORKS: Pri 50 
938 te 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, ice, $2.50. 
TROY WY. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| A. M. CALLENDER & CO., 32 Pino Street N. Y. City 
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NATIONAL GAS an» 








WarTrerR Co., 





218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





' Plans and Estimates Upon Application. 





‘IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Sw.ccessors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





~IRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


WILL PAY FOR 


OVER FOUR HUNDRED NOW IN USE! 


ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION: 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


little space ; 


Designed particularly for small works. 
Compensator and Bye-Pass Valves in the most compact form possible. 
saves formation of carbon in retorts; 


10 to 15 per cent. No works too small to use them profitably. 


uses very little steam ; 


Combines Exhaust Tube, Steam Governor, Gas 


Occupies but 
increases yield 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A, M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AND 
_ AMMONIACAL LIQUOR. 
' By Gzorez Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 








By Davm A. Granam. 8vo., Cloth. Price $8. 


Orders for these books may be sent to this office. 
Ae M. CALL.ENDER & CO., 
32 Pine S2.. N. Y. Orry 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


delivered in any locality, furnished on application to 


H.W. Douglas (“ets‘company) Ann Arbor, Mich. 








FOR IMPROVING BAD DRAUGHT IN 


Full information, with references to many users, and prices 





IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 





Farson’s Steam Blower, 


BOILERS, 


AND FOR BURNING BREEZE 


OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BO1UER TUBES. 


\hese devices are all first-class. They will be sent to anv responsible party for trial. No sale 








[unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Supt., 621 Broadway, N. Y. 
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orm PEREKINSG & CO. cm 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Philadelphia, Baltimore and Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 














Ocean Westmoreland Gas Coal. . 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELD'S ANALYSIS 


For the Wear 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 





Washington Building, New York. 








JOHN W: FIELD Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO.. - No. 32 Pine Street, N. Y. City. 








Coal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number c£ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 82 Pine Street, New York. 





| |l 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, - e-  Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, - - = 44 South Street, Baltix ore, Md. 





ROUSSEL & HICKS, } 4 mivns,{ BANGS & HORTON 
~ KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 


Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence So:icited. 











The Gas Engineer’s 
Laboratory Handbook. 


~ By JOHN HORNBY, F.I.C. Price, $2.50, 


A. M. CALLENDER & CO., 32 Pine Sr., N. Y. Crry 








GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, $5.00. 








This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or smal] 
As a book of reference it will be found invaluable 
It is the only work of the kind which has ever 
been published in this country, and is most cor 
plete. Handsomely bound. Orders may be sent i 


Ae M. CALLENDER & CO., 32 Pine St., N.\ 





—— Tee —~ 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==:Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 
KYPwPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EDMUND H. McCuLLouGnH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL Co.. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 
Toledo, OO. and Pittsbureaeh, Pa. 




















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


_ BETORTS AND FIRE BRICB. 





Established 1868. Incorporated 1890. 
Cuas. E. GREGORY, |g ge me ty gy V.-Prest. & Treas. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=ea___- 





MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a —__ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


@®>sa—_—_ 














SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., | 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, 


Proprietor, 
Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 68S East 15th St., New York. 








Modern Recuperative 
Furnaces 


_ Standard Fire Brick and Gas Retorts. - 















ES ud ST ABOVE FACE. 


FIRE cowry 
AND 


Cray RETORTS# 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 




















(ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, N .d. 
OFFICE, 418 to 422 East 23d St., N. Y 
Glay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 
GEROULD'S IMPROVED RETORT CEMENT 
A vement of great value for patching retorts, putting on mouth 
pieces, making up all bench-work joints, lining blast furnace: 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 ae 
In Kegs less yen 100 * * 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mit. Vernon, NeWe 


“ 7 oe 


Western Agent, H. T. GEROULD, Ocntralia, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





THeEo. J. Smita, Prest. J. A. Taytor, Sec’y. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE. BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 





WALDO BROS., 88 WATER 87., BOSTON, MASS 





Sole Agents for New England States. 
b) 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


With Numerous Illustrations 


Price, $3.00. 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec. 


THE AMERIGAN GAS ENGINE GO., - 
The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse’ 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address w. W, GOODWIN, President, 532 Bourse Building, Philadelphia Pa., or 



























MANUFACTURERS OF 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 


i) 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 









THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne™ Ino. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass. Boston Office, R'm 18, Vuloan Blig., 8 Oliver ¢t 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 
Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 


INCORPORATED, 
St} Conestoga Building, PITTSBURGH, PA. 
































MANUFACTURERS OF 
F. L. SLOCUM, Prest. 


} siti 9 Gas Works Machinery of all kinds, } SAM’L WOODS, Treas. 








PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 


FELDMANN AMMONIA MACHINE, 








| a For producing Sulphate, Aqua, Chloride 

| | . and Concentrated Liquors. 

| | The Erection of Bi-Product Coke Ovens 
| a Specialty. 


a Tt _ Faux System of Recuperative Benches, = 


| — JAS. GARDNER, JR. 
. SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. | 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 



































Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
EORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
































Triple. Double & Single-Lilt PURIFIERS. 
GASHOLDERS, 
CONDENSERS, 
[rol Holder Tanks, 
Scrubbers. 














ROOF FRAMES. 





Bench Castings. 











Girders. 
3 OIL STORAGE TANKS. 














Boilers. 


BHAMS 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


‘269 Front Street, East, - - Toronto, Canada. 


i 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furn shed upon Application. 











LOWS WATER GAS APPARATUS. MERRIFIKLD=-W ESTCOTT-PEARSON SET! ING 
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wens R, DD. WOOD & CO."™"tar.. 


RoE SS ARS 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE|  GaS HOLDERS 


Se eer Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) 





CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. Yak abe akin Cums, 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. | weavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All tronwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS, | sensor car somes 1 vr sr son 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. oOo. A. GEFROREBR 
a - . 1] 


BURDETT LOOMIS, — = Hartford, Conn. 248 N. Sth St., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 





Single, Double and Triple-Lift 


GASHOLDERS, 


P - Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 





—————— 


—L>=Ea>aBaa=>a»aEEE— | 
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George Shepard Page’s Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GO Wall Street, New York City. 














GEORGE R.ROWLAND,| H.C. SLANEY, _ T. G. LANSDEN, 


Draughtsman and Constructing Engineer Gas Hmaaineerx Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con 466 Sixth Street, Brooklyn, N. Y. Estimates, Plans and Specifications for New Works (Coa 


struction of new works or alteration of old works. Special or Water Gas), and for Extensions or Alterations. 


attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New 
Uffice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS WATER, AND ELECTRIC LIGHT WORKS. 


‘Jorrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 
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1842 = fleily & Fowler, = 1896 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


---Gasholders~ 


Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AM FS R. | Successors to HERRING & FLOYD, 
F OYD & SONS. Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Costinns, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on “hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


in useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
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SciIiENTIEIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $2.50. | AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12. ~yH— MANAGEMENT OF SMALL GAS WORKS. By CEMENT; A Manual of Lime and Cement, their Trestment 


TECHNICAL GAS ANALYSIS. $3. | CU. J. R. Humphreys. $1. and Use in Construction. By A. H. Heat’ 
GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
20 cents. | Lee. 40 cents. ELECTRICITY. 
PRACTICAL ya oS ee Bae ee THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. INDUSTRIAL PHOTOMETRY, with Special Application to 
tree Tee, Perking SE ond Cook AMMONIA AND AMMONIUM COMPOUNDS. By Dr.R.| Electric Lighting. By A. Palaz, Se.D. $4. 
Arnold, $2. ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
CHEMISTRY OF DLA TING GAS. By Norton H. 
Humphrys. DIGEST OF GAS CASES. $5. Pailip waxing $100. Storage and Distribution. By 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d DISTILLATION OF COAL TAR AND AMMONIACAL ELECTRIC TRANSMISSION OF ENERGY. ‘By G. Knapp. 
edition. $65. | LIQUOR. By Geo. Lunge. New edition. $12.50. $3. 


PRACTICAL PHOTOMETRY: A o~_* «Ang Study of the 4 TREATISE ON THE COMPARATIVE COMMERCIAL | ELECTRICIAN’S POCKETBOOK. By } 
y Monroe and Jamie 
Measurement of Light. By W. J. D $8. VALUES OF GAS COALS AND CANNELS. By D.A.| 800. $2.50. 


CHEMICAL TECHNOLOGY: Vol, I. Fuel and Its Appli- 
ntions, $5. Vol. I, Lighting, $4. Graham. $8. MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 


IRONWORK: Practical Designing of Structural Ironwork. A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. | DYNAMO BUILDING. By F. W. Walker. 50 cents. 





By H. Adams. $3.50. | Victor Von Richter. $2. DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
GAS WORKS: Their Arrangement, Construction, Plantand ILLUMINATING AND HEATING GAS. By W. Burns. $1.50| _ Hospitalier. $2.50. 

Machinery. $5. HANDBOOK FOR MECHANICAL ENGINEERS. By H. PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- Adams, $2.50. “oo 

field. $1. PRACTICAL GUIDE TO THE TESTING OF INSULATED 
7 Quip FUEL FOR MECHANICAL AND INDUSTRI ay TREATISE ON MASONRY CONSTRUCTION. Baker. $5. WIRES AND CABLES. $1. 

RPOSES. By E. A. Brayley Hodgetts. $2.50. GAS ENGINEER’S LABORATORY FIANDBOOK. By Jno. | ELECTRIC LIGHT FITTING. $2. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas Hornby, F.1.C. $2.50. PRACTICAL ELECTRICITY. $2.50. 

re $2. a it om ~~ AND GAS FITTING. ~~" W. P. Gerhard. | pL ECTRICITY FOR ENGINEERS. $2.50. 
CONE: RE er ee ee -_ ELECTRICITY, Its Theory, Sources and Applications. By 
THE GAS WORKS OF LUNDON. By Colburn. 60cents. PRACTICAL PLUMBING. By P. J. Davies. $3. John T. Sprague, M.ILE.E. $6. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
‘nove prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt or order All remittances should be made by check, draft, or post office money order. No books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS AND WATER PIPES. GAS METERS. 





THE OHIO PIPE COMPANY, 


won | WARREN FOUNDRY AND MACHINE O., 
Cast Iron Gas & Water Pipe, | ea «omniciiiblatimnce 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


—— 7 CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete 


Cast Iron Pipe ——————_ 


| @o2GE ORMROD, Manger. & Treas., Emaus, Pa. 








WESTERN OF Fice JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


For Natural or | == opumy MMOWy EMAUS PIPE FOUNDRY. 


wou == MNPACTURER OF =— ‘ONSLDSON IRON COMPANY. § EMAUS, PA 


Artificial Gas, p 


jaa Saat 


Flange Pipe, — pilD MULE EEE 





MANUFACTURERS OF 


Electric Light Posts.) “eww eee 


Also, FLANGE PIPE, LAMP POSTS, Etc. 














WATER & GAS PIPE JOS. R. THOMAS, Davin Leavitt Housu, 


The Addy ston No. 32 Pine Street, N.Y. City 26 CORTLANDT ST., N.Y. CITY. 


Pipe & Steel Co., CONSULTING AND CONSTRUCTING Consultin En ineer 
Cincinnati, O. __/4a8 Engineer and Contractor — a a 


Designs and Estimates. 














ei agian ma PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. Contractor. 
The Chemistr of Contracts taken for all Appliance: sitetinemne 
Illuminating Gas. required at a Gas Works, Gas and Water Pipe. 


By NORTON H. HUMPHRYS. Price, $2.10. Either for New Works or Extensions to Old Plants Special Agent for Selling & Purchasing 
A. M. CALLENDER & CO., 82 PINE ST.. N. Y. City. 


1894 DIRECTORY 1894 


OF" a a COMPANIES 


Price, - ~ - - $5.00. 


A. M. CALLENDER & CO. — No 32 Pine Street. New York. 


PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 




















By G. LIECKFELD, C.E. 
Translated with Permission of the author by GEO. M. RICHMOND, ME. 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANTEHL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. Ww. aitaayatie 5. - - Manager. 


Dr Ww GAS METERS. 
Station Meters of any Capacity. 


4 Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
seas Stace METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


at orders Apparatus for the Chemical Testing of Gas and Gas —: 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 














“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


Gonsumers’ and Station Meters, 
Standard Photometrical#:Analytical Gas Apparatus 


‘Sun DiAL” Gas. CooKING AND HEATING STOVES. 


Particular atte ontion. Sen fae ing 
Meters and Scientific Apparatus. ... 











GEORGE B. Soha Agent, 
113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS O 


DEY GAS METERS 


For all Kinds of Service. 











ALSO MAKERS OF THE 


MATGHLESS pLassiC GAS GOOK STOVES AND RANGES. 


Send for ’96 Stove Catalogue. Factory at Hrie, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
BManufactorics: GSAS STOVES. lie Baer osemona i Sa 
: SUGGS “STANDARD” ARGAND BURNERS, ss epeaaiaiailaieadaaamamacaaae 
512 West 22d St., N.Y. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Mcasuring’®? Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


(Established 1848.) 


(Jas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
| AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FrOULIS’ PATENT STATION AND DISTRICT GOVEHERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS, 


D. McDONALD & CO., 


Established 1854. 











511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


§ Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President CHARLES H. :ACOBS, Vice-Pres’t and Managing Director. 


<q MANUFACTURERS OF GAS METERS. 


METER REPAIRING A SPECIALTY. 
Third, Fourth, Congress and Larned Streets, = Detroit, Mich. 


We claim Superiority in Construction and unequaled facilities for making prompt 
deliveries to all parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1518, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week, 











c0cndsveenccasensamnessbemaneneons MPPTTITITTIT ITT TTT TTT For efficiency and low gas consumption. 


™ For smooth and quiet running. 
U N E Q UAI E D For simplicity of construction and grace in design. 
For general reliability. 


POPECeTOeTerTeeTTerrerrerrerrer reer rr errr reir errr Trier rrr i iii iri) For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 





Our SIMPLICITY, as far as is 
: ossible, with good de- 
Columbian P 8 
sign and perfect Work- 
Style ing. Built on scientific 
IS FITTED principles, with a view 
With removable seats and to 
casings for all valves. HIGHEST EFFICIENCY 
With Patent Alloy Tube, 
good for one year. ¥ 
With timing device for igni- 
tion, preventing starting 
backward; or with elec- : 
tric igniter. Sizes, 


One to 250 H.P. 
OVER 45,000 SOLD. 





s ow f 


The First and Only Engine To-day to Please Every Purchaser. 











- DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanital improvement withoutalteration, while others have been offer- 
ing alterations as improvements. : 

The experience of the past shows that it requires years to determine the real merits ofa gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the'only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled: 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities;. for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“QTTO GAS ENGINE WORKS.” Inc.,, 33d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 





